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The Doubler": Percom's new 
proprietary double-density 
adapter for the TRS-80* com- 
puter. 



Plug the DOUBLER ™ into the 
disk controller chip socket 
of your Expansion Interface 
and . . . 



Store up to 354 Kbytes of formatted data on five-inch disks. 



• Increase formatted storage 
capacity of your minidiskettes from 
1 '/2 to almost 4 times. 

• Use with standard 5-inch drives 
rated for double-density operation. 

• The DOUBLER" reads, writes 
and formats either single- or double- 
density disks. 

• Proprietary design allows you to 
continue to run TRSDOS*. NEW- 
DOS?, Percom OS-80 ,M or other 
single-density software without 
making any changes to software or 
hardware. 

Mini-Disk Systems 
More storage ca- 
pacity, higher re- 
liability — from Per- 
com, the industry 
leader. One-, two- 
and three-drive configurations in 
either 40- or 77-track format, start- 
ing at only $399. 

PRICES AND SI'lX UK AIIONS SUBJECT TO CHANG I UIIHOI I NOIH.L 




• Includes DBLDOS, ,M a 
TRSDOS* compatible double 
density disk operating system. 

• CONVERT utility, on DBLDOS™ 
minidiskette, converts files and pro- 
grams from single- to double-density 
or double- to single-density 

• Plug-in installation: No strap- 
ping. No trace cutting. Restore your 
Expansion Interface disk controller 
to original configuration by simply 
removing the DOUBLER ,M and re- 
installing the original disk controller 
chip. 
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| PF.RCOM DISCOUNT COUPON 
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worth $20 

toward 

The Purchase of a 

DOUBLER™ 

Coupon No. 80M103 

Expires December 30, 1980 

Void where prohibited by law. 
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• The DOUBLER rM 
circuit card includes 
high-performance 
data separator, write 
precompensation cir- 
cuits for reliable disk read operations 
— even on 77-track drives. 

Introductory price, including 
DBLDOS™ and format conversion 
utility on minidiskette, only $219.95. 
Use the coupon for even greater 
savings. 

Call toll-free, 1-800-527-1592, 

for the address of your nearest 
dealer, or to order direct from Per- 
com. 
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PERCOM DATA COMPANY. INC. 

211 N KIRBY GARLAND. TEXAS 75042 

(214)272 3421 

" i I. i h IVrcom Data Company Inc 

Mil erf Tandy Radio Shaik Cocpowtioo which has no relationship to P«rcom EMU ' 
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The easiest, least expensive way to generate 

spectacular multi-color graphics, sharp two-color alphanumerics: 

Your computer, a color tv set and the Percom Electric Crayon™. 



Add the Electric Crayon™ to your 
system and your keyboard be- 
comes a palette, the tv screen 
your medium. 

You dab and stroke using one- 
key commands to create dazzling 
full-color drawings, eye-catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan- 
guage programs that generate 
dynamic pyrotechnic images, 
laujjh-provoking animations. 

Rom a combined alphanu- 
merics-semigraphics mode to a 
high resolution 256- by 192- 
element full graphics mode, the 
microprocessor-controlled Electric 
Crayon™ is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend- 
ing on the mode. 

As shipped, the Electnc Crayon '" 
interfaces a TRS-80* computer via 
your Expansion Interface or Printer 



V/*1 




Adapter. It may be easily adapted 
for interfacing to any computer or to 
an ordinary parallel ASCI I keyboard. 

But that's not all 

The Electric Crayon is not just a 
color graphics generator/control- 
ler. 

It is also a complete self- 
contained control computer. With 
built-in provision for IK-byte of 
on-board program RAM, an 
EPROM chip for extending EGOS™, 
its on-board ROM graphics OS, 
and a dual bidirectional eight-bit 
port — over and above the com- 
puter/keyboard port — for 
peripherals. The applications are 
endless. 

Shipped with EGOS™. 1K-byte of 
display memory and a com- 
prehensive user's manual that in- 
cludes an assembly language list- 
ing of EGOS™ and listings of 
BASIC demo programs, the Elec- 
tric Crayon™ costs only $249.95. 



Options include: 

• LEVEL II BASIC color 
graphics programs on 
minidiskette: $17.95. 

• A 34-conductor ribbon 
cable to interconnect the Elec- 
tric Crayon™ to a TRS-80*: 
$24.95. 

• RAM chips for adding re- 
fresh memory for higher den- 
sity graphics modes: $29.95 
per K-byte. 

• Electric Crayon™ 
Sketchpad, a sketching grid 
of proportioned picture ele- 
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11 -inch 
by 17-inch, 25-sheet pads: 
$3 95 per pad. 

SYSTEM REQUIREMENTS: the video cir- 
cuitry of the Electric Crayon™ provides di- 
rect drive input to a video monitor or mod- 
ified tv set. An internal up-modulator for rf 
antenna input may be constructed by add- 
ing inexpensive components to the existing 
video circuitry. 

Press and specifications subiect to change without notce 



PERCOM DATA COMPANY, INC 

211 N KISBV GABLANO TEXAS 75042 
(214)272 3421 



*" = trademark ol Percom Data Company. Inc 

* - trademark ot Tandy Radio Shack Corporation wheh has no relationship to Percom Data Company 

Get into computer color graphics the easy, low-cost way with a Per- 
com Electric Crayon™. Available at Percom dealers nationwide. Call 
toll-free, 1-800-527-1592, for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 



META TECHNOLOGIES 

FOR YOUR TRS-80® DISK SYSTEM 



PROGRAMMING SAVE $&£ 
TOOLS 



For Model II $74.95 



TDAM $19.95 

For Model II $29.95 

Includes MTC QUE Card! 

Having trouble with RANDOM FILES? With MTC's 
Table-Driven Access Method (TDAM) you'll never 
Iret over FIELDing again No knowledge of 
random access files is required Insert the TDAM 
"interpreter'' into any BASIC program and type in 
a few DATA statements describing the information 
in your files. TDAM does the rest! Reads and 
writes fields and records of any type (even com 
presses a DATE field into 3 bytes!). Features 
automatic file buffer allocation/deallocation, 
memory buffering, sub-record blocking de- 
blocking, and handles up to 255 fields per record 
Super fast and super simple! Complete with 
TDAM interpreter, instructions and demo pro 
gram Requires programming experience. 



DIVERGE $19.95 

For Model II $29.95 

Compares two BASIC program files, showing the 
differences between them Identifies & lists lines 
which have been inserted, deleted & replaced 
Use for version control 



REBUILD $19.95 

For Model II $29.95 

Reorganize programs for adding program code, 
faster execution, readability. Much more than sim- 
ple renumbering. Rearrange groups of statements 
within a program automatically updates 
references to line numbers Use with 
SUPERSEDE and MINGLE for maximum effect 



SIFTER $19.95 

For Model II $29.95 

Twelve in-memory high-speed sorts for use in any 
BASIC program: stable, non stable, with without 
tags, for numeric or string data Random File 
Sort included. Some sorts written in machine 
code. Includes sort subroutines, demo programs 
and instructions. Relocate as needed with 
REBUILD Requires programming experience 



SHRINK $19.95 

For Model II $29.95 

Makes Every Byte Count 1 Make programs 
smaller and faster! Combines lines & removes un 
necessary code including remarks, without alter 
ing program operation. Typically reduces pro- 
gram size 25% to 40%. 



SUPERSEDE $19.95 

For Model II $29.95 

A "must have"' for the professional programmer 
or the serious amateur. Probably one of the 
greatest time savers available. Write programs in 
shorthand - change variable names generate 
program documentation use with REBUILD and 
MINGLE to build new programs from old ones 



Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS + 

$ \jy b y Apparat 
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MINGLE-II $19.95 

For Model II $29.95 

Merge up to 14 files (Program or Data) into a 
single file Data files may be merged in ascending 
or descending sequence with the ordering based 
on a user specified comparison field A very han 
dy utility lor consolidating data files 



The perfect supplement for your 
NEWDOS. from IJG, Inc. 

'TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 



40 TRACK VERSION $ 79.95 

includes REF, RENUM, SUPERZAP, EDITOR 

ASSEM . DISASSEM . DIRCHECK, and more! This) 

is the original NEWDOS with all of Apparat's utility 

programs. Includes exclusive MTC QUE (Quick User 

Education) card. 

MTC QUE Card only $150| TRS-80 DISK .... $19.95 



132 pages written in PLAIN ENGLISH packed with) 
HOW TO information with details, examples and in 
depth explanations Recover lost files and direc 
tories. remove file protection, make BASIC pro 
grams unlistable How to use SUPERZAP. recover | 
from DOS errors and MORE 1 



All products 

guaranteed for 

replacement only. 

Prices, Specifications & 

Offerings subject to 
change without notice. 
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MOST ORDERS 

SHIPPED 

WITHIN ONE 

BUSINESS DAY 



¥ 



Single sided. Single density, Soft-sectored 

DISKETTES 

Verbatim 5 1 4-inch 

95 

Box of 10 



/er uchiih 3 4-incn 

$23 



10 Boxes of 10 (each box) $22.95 

Hard sectored (10 hole). Box of 10 . $26.95 

8-inch FLOPPIES 

Single-density. Box of 10 $29.95 

Double density. Box of 10 $39 95 

PLASTIC LIBRARY CASES 

5' 4-inch or 8-inch diskette case $3.00 

50 (5 1 4-inch) diskette file box $29 95 

FACTORY FRESH, ABSOLUTELY FIRST 
QUALITY Minimum order 1 box. NO order limit 1 



NEWDOS/80 

by Apparat 

Apparat's long-awaited successor to NEWDOS i 
is here! This is not an enhanced version of 
NEWDOS, but a completely new product 
Simplified DOS commands can be instantly ex 
ecuted from BASIC, even within a program, 
without disturbing the resident code System op 
tions. such as password protection, number and 
type of disk drives, BREAK key enable/disable 
and lowercase modification recognition, can be 
quickly and easily changed. Five new random- 
access file types allow record lengths of up to 
4096 bytes, and no FIELDinc! A powerful CHAIN 
facility allows keyboard INPUTs to be read from a 
disk file An improved RENUMBER facility per 
mits groups of statements to be relocated within 
program code. Diskettes may even be 
designated as RUN ONLY! Features all 
NEWDOS+ utilities (SUPERZAP 3.0, etc.) and 
much more! One MTC technical staff member 
said having NEWDOS'80 is "better than sex" 
(you'll have to judge for yourself!). Includes 
180 page instruction manual and MTC QUE 
card. 

NEWDOS/80 $ 149.95 

MTC QUE Card only $7.50 

CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING. 



MORE 

PRODUCTS ON PAGES 6 & 7 



QUANTITY 

DISCOUNT 

INQUIRIES 

INVITED 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• CO D 



Add $2.50 for 
standard UPS 
shipping & handling 
S2 .00 EXTRA 
for COD. 
Ohio residents 
add 5';% sales tax. 




TO ORDER CALL TOLL FREE 

1-800-321-3552 

IN OHIO call (216)289 7500 (COLLECT) 

IYIetfi Techwqlqgjes Clirpltotdm 

26111 Brush Avenue, Euclid, Ohio 44132 
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APPLICATION 

188 Genotype Family planning Albert Rauber, M.D. 

BUSINESS 

106 When the Cows Come Home Take a byte out of your beef Sherill B. Nott 

CONSTRUCTION 

122 Caveat Emptor The pitfalls of home construction M. Parris 

182 Two BASICS Are Better Than One Two-level capability Allen W. Erickson 

GAME 

212 Asteroid Adventure A real trip Greg Perry and Don Taylor 

GENERAL 

54 Have the Courts Smashed Software Copyright? Art v. Application Dennis B. Kitsz 
114 Memory Sizer A basic tool Jack Decker 
140 Punch Out Your Disks Do it with love Richard Taylor 
HARDWARE 

82 The Light Pen Heavy stuff Hugo T. Jackson 

HOME 

176 Cold Comfort Keep your meter reader honest Dan Keen & Dan Laughlin 

INTERFACE 

118 H-14, Meet the TRS-80 A memorable meeting Frank Friesen 

144 Interfacing the NEC Splnwriter A moving relationship James D. Kunzman 

194 The Serial Clank on the Printer Music to your ears William O'Brien 

RECREATION 

148 Westward Ho! What condition is your covered wagon in? Raymond J. Herold 

198 Puzzler Hidden Business James P. Morgan 

SCIENCE 

156 DVM Interface for the 80 Laboratory application Karl J. Casper & Harry R. Freedman 

STYLE 
93 Get Serious No more foolin' around Roger L. Rape 

TUTORIAL 

68 Into the 80's Your guide to intelligent operating Ian Sinclair 

76 Pulling Strings Together— Part 2 Effective management instructions John D. Adams 
100 The Useful USR(0) Function How to use it Terry Kepner 

UTILITY 

134 Variable Scroll A very handy screen William L. Colsher 

138 Input with Insight Output with ease Jack Decker 

202 Super Graphics Add excitement to your life Alan R. Moyer 

207 Triple Play for T-Bug Move your BUG around W. H. Johnson 

210 Take Me Beyond Your Leader Get ahead of yourself Robert McTernan 



REGULARS 

8 Remarks Wayne Green 
10 Inside 80 Ed Juge 
12 80 Input 
32 Reviews 
26 80 Accountant Michael Tannenbaum 



24 Education 80 Earl R. Savage 
20 80 Applications Dennis Kitsz 
40 The Assembly Line William Barden 
44 80 News Nancy Robertson 
48 New Products 
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AAETA TECHNOLOGIES 



MTCAIDS- 



# 



MODEL I. ..$69.95 MODEL II .. $99.95 

Introducing the latest addition to MTC's family of data management systems, AIDS-III NO 
PROGRAMMING, easy to use COMPLETE PACKAGE including demonstration application, 
documentation and MAPS-III (see below) 

• Up to 20 USER DEFINED FIELDS of either numeric or character type 

• CHARACTER-type fields may be any length (total: up to 254 characters) 

• NUMERIC type fields feature automatic formatting, rounding, decimal alignment and 
validation 

• Full feature EDITING when adding or changing records 

ENTER FIELD (can t type m more characters than specified* 
BACKSPACE (delete last character typedi RIGHT JUSTIFY FIELD contents 

DELETE FIELD contents SKIP FIELD ito next or previous field' 

RESTORE FIELD contents SKIP RECORD ito next or previous record 

• SORTING of records is MACHINE CODE assisted 

200 RECORDS (40 characters) in about 5 SECONDS 

ANY COMBINATION of fields (including numerics) with each field m ascending or 

descending order 

• SELECTION of records for Loading Updating, Deleting, Printing and Saving is 
MACHINE CODE assisted 

Specify up to 4 CRITERIA, each using one of 6 RELATIONAL COMPARISONS 

LOAD or SAVE selected records using MULTIPLE FILES 

Example Select records representing those people who live in the state of Col 

orado, but not in the city of Denver, whose last names begin with "F" 

and whose incomes exceed $9000.00 
Example Select records representing those sales made to XYZ COMPANY that 

exceed $25 00, between the dates 03/15 and 04 10 

MAPS III (MTCAIDS PRINT SUBSYSTEM), included at no charge, has the following features 

• Full AIDS III SELECTION capabilities 

• Prints user specified fields DOWN THE PAGE 

• Prints user specified fields in titled, columnar REPORT FORMAT, automatically 
generating column headings, paging and (optionally) indentation 

• Can create a single report from MULTIPLE FILES. 

• Prints user-defined formats for CUSTOM LABELS. Custom forms, etc 

BELOW ARE TESTIMONIALS from owners of AIDS systems These are absolutely authentic 
statements and are typical of the comments we receive 

"This program will do more for my business than all the other programs I 
have, combined."' 

David Wareham. Vice President (EDP). National Hospital and Health Care Services Inc 

"We have 32 different Data Base Management packages for the TRS-80. AIDS III is easily 
the best It also makes it easier for us to step up to our Model II since the package is 

available for both computers." .. _.. n , , Qri ,. , _ 

Jack Bihnski. President, 80 Microcomputer Services 

"Your AIDS program is far and away the finest information management system that I've 
ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Frank Boehm, Director, Front Door Residential Treatment Program 

• COMPATIBLE with AIDS II data files and AIDS subsystems 

• Move up from AIDS II and EXPAND to 20 field capability WITHOUT REENTERING 
DATA 

• AIDS II (Model I or II) owners may UPGRADE FOR ONLY $25.00. 

■WARNING' This program is written in BASIC and can be listed m trie normal manner 
Modification of program code is NOT RECOMMENDED due to its extreme complexity 
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Let your TRS-80" Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT s unique package, -INTRODUCTION 
TO TRS80- ASSEMBLY PROGRAMMING in 
eludes ten 45 minute lessons on audio cassettes, a 
display program for each lesson providing illustra 
tion & reinforcement, and a text book on TRS-80 
Assembly Language Programming Includes use 
ful routines to access keyboard, video, printer and 
ROM Requires 16K Level II. Model I 

REMASSEM-1 $69.95 



Let Your TRS-80 - Teach You 

ASSEMBLY LANGUAGE 
DISK I/O TECHNIQUES 

REMSOFT does it again! REMDISK 1 is a concise, 
capsulated supplement to RE MASSE M l Package 
consists ol two 45-minute lessons on audio casset 
tes, and display programs providing illustration 
and reinforcement Provides specific track and 
sector I/O techniques, and sequential and random 
file access methods and routines. 

REMDISK- 1 $29.95 
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MTC AIDS - II 

Ailing information? Doctor it up with AIDS-II 
This Automated Information Directory System 
offers twelve user-defined fields with full feature 
editing when adding or changing records. Selec- 
tive Loading. Updating. Deleting. Printing and 
Saving records may be accomplished using any 
of six relational comparisons. Also features 
machine code assisted sorting (200 records in 
about 5 seconds) by any combination of fields, 
and much more! Unique "windowing" capability 
allows directories of unlimited size. Window size 
is typically 200 or more records in 32K. Can be 
used for mailing lists, client reference reporting, 
appointment "calendars", inventory records and 
other information systems. Easy to use Defining 
a system takes about a minute MAPS-I (MTc 
AIDS PRINT SUBSYSTEM) is included at no 
charge. MAPS features full AIDS-II selection 
capabilities, prints user-specified fields down the 
page, produces user-specified columnar report 
formats with automatically generated column 
headings and paging, and allows user-defined 
print formats for custom forms, labels, etc. Add 
subsystems for additional capabilities. May be 
upgraded to AIDS III when required. 

MTC AIDS-II $49.95 

For Model II $ 79.95 
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AND OTHER MYSTERIES 

Volume II 
Forward by H. C. Pennington 



Call now and place your order lor his new book. 

microsofttm basic and other mysteries 

A primer tor cassette and disk BASIC on the TRS-80. 
the information provided applies to similar 
MICROSOFTTM BASIC interpreters Features in- 
clude definition of terms, an overview ot BASIC and 
DOS. explanation of exits, error codes, verb actions 
cold" and warm' restart procedures, and ex- 
amination of system utilities, arithmetic support and 
I/O driver routines, and the communications region 
in RAM Individual routines are explained in detail, 
with an index provided for easy access Appendixes 
include tables for BASIC and DOS vectors, stacks 
and interrupt locations. PLUS thousands of com- 
ment lines for the complete MICROSOFTTM BASIC 
Available from the publisher in |ust a tew short 
weeks, the price is less than $30 




Let Your TRS-80" Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup tor your Model I. THE FLOP 
PY DOCTOR completely checks every sector of 
35- or 40 track disk drives Tests motor speed, 
head positioning, controller functions, status bits 
and provides complete error logging. THE 
MEMORY DIAGNOSTIC checks for proper 
write read refresh, executability and exclusivity of 
all address locations. Includes both diagnostics 
and complete instruction manual. 
SYSTEM DIAGNOSTICS $19.95 
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MAKES EVERY BYTE COUNT 

IN YOUR TRS-80® MODEL I OR MODEL II DISK SYSTEM 



MTC AIDS CALCULATION SUBSYSTEM- 

MODEL I . . .$24.95 MODEL II . . .$39.95 



User-specified ^ USTOMER activity report page t Automatic Page 

page title Numbering 

p. .CUSTOMER DATE QTV SALE AM7 SALES TAX GROSS SALES S/UN'IT 

Headings o.oo- User-specified 

acme 3/10 100 675.00 37.13 712.13 7.12 initial balance forward 

200 1325.00 72.88 2110.00 6.99 

3/20 400 2475.00 136.13 4721.13 6.53 

1/10 600 3625.00 199.38 8545.50 6.37 

4/20 400 2600.00 143.00 11288.50 6.86 

jonal s^ 1700 10700.00 588.50 ., . 

inrf* i V* rr Columnar values 

indentation |(BTA 3/1Q 2Q0 1345.00 73.98— — T2707.4 8 n.o<r computed using 

/ 3/15 100 674.00 37.07 13418.55 7.ii constants and or 

/ 200 1295.00 71.23 14784.77 6.83 COfumn values 

/ 4/05 400 2435.00 133.93 17353.70 6.42 

/ 4/10 15C 935.00 51.43 18340.12 6.58 

/ 4/20 600 3385.00 197.18 22122.30 6.30 

/ ^______ -1650 10269.00 564.80 

Columnar subtotals/—- — — 

aZrAtwl Iwwh^n^ 3 ^ 3 / 25 20 ° 1 325.00 72.88 23520.17 6.99 

generdicu wnen ^^^ 4/10 10Q 685.00 37.68 24242.85 7.23 

in^useVtpSld ^\^_J°? ..Jli^ll __J-°_ 6 :L° 26289 - 55 ^ <^ 2 Balance forward 

column. ^^6oo 39^0.00 217.25 \. calculations (Ex: Gross 

^ sales equals previous 

XYZCO 3/10 150 995.00 54.73 27339.27 7.00 grOSS Sales + Sale 

200 1343.00 73.98 28758.25 7.09 amount + sales tax) 

3/20 50 355.00 19.53 29132.77 7.49 

4/10 300 M75.00 108.63 31216.40 6.95 

4/15 400 2320.00 138.60 33874.00 6.65 

User-specified 4/20 700 4175.00 229.63 38279.62 6.29 
Columnar Totals 

1H0O 11365.00 fi25.0H 
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36284.00 1995.62 



Compare AIDS-III/CALCS with any other data management package under $100! 
Others make claims. CALCS-III delivers with user-specified: 

• Fields in any order, with optional indentation • Columnar subtotals and totals 

• Computations using field values and constants • Full AIDS III selection of records to be printed 

Use for accounting, inventory, financial and other numeric-based information packages. 
CALCS-III REQUIRES THE PURCHASE OF AIDS-HI OR AIDS-II 



All products 

guaranteed lor 

replacement only. 

Prices. Specifications & 

Offerings subject to 
change without notice 



MOST ORDERS 

SHIPPED 

WITHIN ONE 

BUSINESS DAY 



QUANTITY 
DISCOUNT 

INQUIRIES 
INVITED 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD 



Add S2 SO for 
standard UPS 
shipping & handling 
S2 00 EXTRA 
for COD 
Ohio residents 
add 5' ?% sales tax. 
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TO ORDER CALL TOLL FREE 

1-800-321-3552 

IN OHIO call (216)289 7500 (COLLECT) 



lYlETfl TEChKOLQGJES CQRPQRrlTJaM 

26111 Brush Avenue, Euclid. Ohio 44132 
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by Wayne Green 



"/ can V really be critical 

of Radio Shack for being slow 

in keeping up with the pioneers 

of new hardware and 

improvements on their software. " 



What About Tandy? 



You'll find me being critical of Radio Shack 
where 1 feel that they can improve their 
act. I think you'll find me properly appreciative 
when they do come up with improvements and, 
hopefully, tolerant when I can see that things 
are beyond their control. 

For instance, I can't really be critical of 
Radio Shack for being slow in keeping up with 
the pioneers of new hardware and improve- 
ments on their software. Since I am fighting a 
similar battle against time with Instant Soft- 
ware, I realize how long it takes to implement 
something new, particularly when your repu- 
tation is at stake. It's easy to rush a new pro- 
gram out to the market as long as you don't 
care whether it has bugs or not. or whether it is 
the best one out of its type. This is why so many 
of the smaller program houses have such a high 
percentage of crap. Tandy can't afford that any 
more than Instant Software. Innovation takes 
an exasperatingly long time, and we live with it, 
though not graciously. 

Recognizing that I tend to hear the horror 
stories, I'd like to hear from any programmers 
who have had a happy relationship with Radio 
Shack. Before 1 go warning programmers to be 
extra careful, I'd like to make sure that I have 
the facts. Billion dollar firms arc difficult to 
deal with and can inadvertently squash individ- 
uals without being aware of it. The higher ups 



are protected from the flak by armies of lower 
echelon people, who do not want to "bother" 
the bosses. 

Change in Strategy 

When 80 was started, I planned to keep the 
higher level TRS-80 articles in Kilobaud Micro- 
computing as a sort of "next step upwards" for 
computerists. Since that time, the market has 
changed and the magazines must change with 
it. KM has gained a wider business and 
education-oriented readership. 

There are still hobbyists, but they are quite a 
different breed, for the most part, from the 
computer hobbyists of five years ago. I suspect 
that most of the circa 1975 hobbyists have 
either quit in disgust over the problems they en- 
countered or else are alive and well, but working 
in the industry. The new hobbyists are less in- 
terested in designing circuits than in writing 
programs and finding out better ways to use 
microcomputers. They have become trapped 
by the enjoyment and mental expansion which 
computers bring. They are the new "hobby- 
ists. " 

In line with this concept it seems appropriate 
to let 80 cover the world of the TRS-80 and KM 
the rest of the systems— all at a fundamental 
level that can help newcomers learn about com- 
puting. 

In line with this basic concept we are looking 
for articles which will help newcomers over the 
hurdles. If you are a rank beginner, you might 



keep a log of the things that perplex you and 
then, when you have surmounted these prob- 
lems, take the time to offer help to those who 
are to come after you. 

Beginners need articles that explain in En- 
glish about all of the mysteries of computers. 
They want to know about all the different kinds 
of printers and which they need to buy. They 
want to know about memory and storage de- 
vices. I have yet to sec a good article anywhere 
on all of the different kinds of disk units. They 
want to know about I/O ports, about control 
systems, about languages and operating sys- 
tems. They want up-to-date information. Get 
busy. We pay well for articles. 

The Future 

How can one look very far into the future of 
computers? The changes are coming on a 
monthly basis. It is almost all we can do to cope 
with the present, much less predict with success 
what things will be like in five, ten or twenty 
years. 

Yet, when we look back on the past, we find 
that most of the things we have at present were 
reasonably predictable. 

Microcomputers can save a whale of a lot of 
money and time (which is money) for busi- 
nesses, so in the future, we are going to see 
them being used heavily. One of the more sig- 
nificant developments will be a universal elec- 
tronic mail system. Once that is up and running 
1 think micros will be getting into businesses at 




Lew Kornfeld, the president of Radio Shack, attended the showing of the 
three new TRS-80 computer systems at the recent press conference in Ft. 
Worth. That's Lew on the left, me on the right. 



The Model III was a good move, if not particularly newsworthy in view 
of the small changes between it and the Model I. It does pave a way 
toward eventually stopping production on the Model I, which FCC noise 
requirements would have dictated anyway. 
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Very sharp printout 
at very loir payout 






The Heath H-14 Printer gives you high-performance 
features at one of the lowest prices anywhere... 



• 5 x 7 dot matrix and high quality Impart printhead 
give you clear, easy-to-read images 

• Stai idard 96-character ASCII set , UPPER and lower case 

• Operator or software-selectable Una widths; 132, 96, 
OT 80 characi 

• ( ompatibilitv with am computer having RS-232C or 
20 mA current loop serial interface with handshaking 

e Sp r oc ket papal bad with adjustable spacing, to keep 

paper moving smoothly 
e Sustainable print speed approximately 30 characters 

per second 
e "Paper jammed" and "paper out" signals to prevent 

loss of data 

• Selectable baud rates Brora no to4800 

• ( lorn enience of Standard fan-fold paper, 2.5 to 9.5 
Inches wide 

• Chrome wire rack to keep paper neat 



Visit your Headik it 
Service Center 
11-14 Printer, are mi diaplay 
■llhrHI Heathkit Ut-clronic 
Center* throughout I hi' I .H. 
and Canada. See tour telephone 
m hilr pa|(ei» for tbr location 



I he li-14's remarkable piice includes connecting enables 
paper rack, paper, ana ribbon — so you're all readv to 
run. And service for the H-14 is available at 61 Heatfikit 

Electronic Centers in the U.S. or Canada 

Checkout the microprocessor baaad H-14 Printer today 
in kit form or factor) assembled. You II tind complete 
details in the newest. FREE Heathkit Catalog. Send for 
yours today or pick one up at the nearest Heathkit 
Electronic Center. Dealer inquiries on assembled 
units are invited, too. 

►^383 

Complete service, so you're m 

never left out in the cold II £~% /^bj f"M~m 

Computer S» stems 

Send for 

I HI I Catalog 

Hrilr to: llrath t umpany, 

I )« |M 03S-7O4. 

Benton Harbor. MI 4SU22 



In the I 5 Healhxil El« In 

i inli-rs are units of VcnM-thnology 

t in ii nine s ( m potation 

•Inkillonn I'OB Benton H.u t»ir \1 1 M ■■<• .i\ .nl.iMr 

Ii id) MMunbled .11 IS8S on m>b Benton Harba 
Price* subject toch.«iii;i' kvithnui iinin ■• 
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a much faster clip than they are at present. That 
use alone will more than pay for the computer. 

The software business will, I expect, grow 
significantly for specific business uses. I'm still 
not wholly convinced of the place of the com- 
puter in the home, or even of the concept of the 
personal computer. 1 suspect that the media 
have been led astray by these terms. 

The more I think about home applications 
for the computer, the more convinced I am that 
most of these applications will be taken over by 
dedicated microprocessors. Sure, we can run a 
microwave oven with our home computer, but 
with a lot less trouble we can build a chip into 
the oven to do the job. Ditto watering the lawn, 
security for the home, and ditto, I'm afraid, for 
almost every other application which comes to 
mind for the home. Sorry about that, home 
computerists. 

As more and more of us work at home or use 
a computer for educational purposes at home, 
perhaps the home computer will come into its 
own. I don't think it will be much different 
from a school computer or an office computer . 
Oh, an automated index to our records and 
books would be handy. . .if we want to spend 
the time it takes to input all that data and keep 
it up to date. The idea is boggling to me since I 
have, perhaps, 5,000 books to index and, per- 
haps, a thousand records with God knows how 
many cuts on them. Then there are all those 
magazine articles I would like to be able to find. 
It comes down to whether or not I can afford a 
full-time secretary to put all that data into the 
computer so I can find the record or book 1 
want. I can do that pretty well now, without the 
index — if I spend a bit of time searching. That 
may be more efficient than the index. 

What do you think? 

Threats from Japan 



Virtually every Japanese electronics firm has 
had a microcomputer on the market. It was on- 
ly a matter of time before some of these outfits 
started looking to see what they could do over 
here. One of the first units to come over was the 
Sord, but it was a quarter -hearted effort and 
unsupported by significant advertising, so 
nothing came of it. 

At NCC in May I saw the first of NEC sys- 
tems being shown. I am not yet sure that Nip- 
pon Electric will be coming over in force, but 
their success in Japan and their competitive 
edge against Apple may turn the trick. 

More definite are the plans by Matsushita 
with their Panasonic and Quasar brand con- 
sumer electronics. They showed their Quasar 
system at the summer CES (June) in Chicago 
and generated much enthusiasm. I talked with 
them about this and they are projecting sales of 
about one million systems for 1981 . At approx- 
imately $400, the computer is not much larger 
than those language translators, a hand-held 
unit. Even with all of its accessories, it will fit in 
a small attache case. It's ideal for the traveling 
businessman or salesman. They just might 
reach their goal in 1981, unless Radio Shack 
pushes hard with their very similar TRS-80 
Pocket Computer. 

Another interesting system shown at CES 



was from Casio. Casio says they intend to be 
the largest microcomputer firm in the U.S. by 
1982. With enough software support and the 
well-known Casio advertising and marketing, 
they might do it. 

Apple? Their sales are growing rapidly, but 
limited available software could be their 
Achilles' heel. The Apple may take a licking 
with competition from the NEC and new 
TRS-80 Color equipment, particularly if NEC 
makes a strong move to get software support 
for their system. 

New Hardware 

Tandy's Model HI is a nice development, as 
is the TRS-80 Pocket Computer, but perhaps 
Radio Shack is reacting too much to the hard- 
ware competition and further splintering their 
ability to support their systems with software. 

I remember the panic which came over Mils 
when they saw Sphere coming out with a 6800 
based computer. Instead of pushing ahead hard 
with their 8080 based system and developing 
further hardware and software support for 
that, they squandered their lead by trying to 
quickly compete with the Sphere system intro- 
ducing their own 6800 computer. The result 
was a multimillion-dollar disaster. I suspect 
their pushing the 6800 was the downfall of 
Mils, weakening their cash situation, curtailing 
their growth, and eventually forcing them to 
sell out to Pertec, where massive indifference to 



the micro market quickly sank whatever was 
left of Mits. 

If Mits had pushed their advantage and not 
gone into a panic mode over the Sphere, which 
folded up as a result of poor design, an almost 
total lack of software support and insufficient 
financing, Mits might be one of the largest 
firms in the field today. Millions of dollars 
down the tubes. 

I can understand the worry by Radio Shack 
over the Quasar and Panasonic pocket com- 
puters and it may turn out that the effort re- 
quired to turn out Radio Shack's own system 
was well invested. But with six different com- 
puter models to support, even the resources of a 
billion dollar firm are straining beyond what 
seems practical. 

The TRS-80 color unit looks good in re- 
sponse to the growing market share being taken 
by Apple. 

The Model Hi TRS-80 is an appropriate re- 
sponse to the need of businesses and schools for 
more self-contained units and to the recent in- 
crease in Commodore sales resulting from their 
single unit system design. The software com- 
patibility with earlier TRS-80 systems is a big 
plus and, I suspect, that the design considera- 
tions were not a big deal for Tandy . Model 1 II is 
more a repackaging project, a successful one, 1 
would say. 

Come 1983, which manufacturer will be in 
the driver's scat? 



INSIDE gO 

by Ed Juge, director of 

computer merchandising, Tandy Radio Shack 



Last month space did not permit telling you 
about our new printers in the Radio Shack 
line for 1981. Introduced at the same time as 
our new computers, they have been quite well 
received. I'd like to tell you about two of them 
now. 

The first is our new TRS-80 Line Printer VI 
available September 30. It is a very low-profile, 
14-inch wide, 132-column printer, which can be 
pinch-fed, but comes with a removable, adjust- 
able tractor feed. It has a nine-wire dot-matrix 
head, and produces four print sizes (5, 7.5, 10, 
or 15-characters-per-inch), plus graphics 
characters. Of course it offers upper and lower- 
case. Its speed is 100 CPS, and the LP VI is bi- 
directional. The average throughput is 33-lines- 
per-minute and it uses our standard parallel 
port interface. 



Versatile Feed 

The versatile feed system allows you to use 
tractor-fed forms from four to 14-7/8-inches 
wide, or even single sheets of paper (pinch - 
feed). It's also rated for the original and two 
copies. Its overall size is only 6 'A x 13 !/» inch- 
es, and it weighs only 28 pounds. Exclusive of 
the cable, it 's only $ 1 , 1 60. 

The other new printer is our TRS-80 Plotter/ 



Printer, scheduled in limited quantities, for the 
end of November. If your primary requirement 
is plotting, but you don't want to buy a sepa- 
rate printer to list your programs, this might 
just handle both of your needs. This unique in- 
telligent plotter draws with a standard ballpoint 
pen, on a continous roll of pin-fed, 9-inch wide 
paper. It can handle complex plots and graphs 
with outstanding resolution, and it can print 
upper and lowercase letters, approximately 
nine per inch, or 75 per line, at a nominal five- 
lines-per-minute. 

The TRS-80 Plotter/Printer uses our parallel 
interface, weighs in at 26 pounds, and is 7'/4 x 
18 Vi x 14-4/5 inches. The price, excluding 
cable is $1,460. 

This might be a good time to publicly reply to 
a fairly common question ... and, I admit, 
some complaints. The complaints seem to re- 
volve around a customer who bought a TRS-80 
and Scripsit, but wanted someone else's print- 
er. Now he can't get them to work together 
properly. Nor can he get anybody at Radio 
Shack to tell him how to make them work, 
work. 

Well, I can certainly sympathize. At one 
time, I did a bit of drooling over one of the non- 
Radio Shack word processing printers. I was 
Inside to page 40 
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f, WE HAVE 

<§W A FULL HOUSE 




"\ 




Buy Only From 
a "Factory Authorized 
Source" 



PRINTERS 



List Your 
Price Cost 



Okidata 

Microline80 $ 945. 



Anadex Model 
DP-8000 
or DP-8000AP 



$1095. 



$00 
"SMS 



Anadex Model DP-9500 Ask for 

orDP-9501 $1650. Our Price 

Epson Model TX-80B Ask for 

Friction Feed ....$ 710. Our Price 

Epson Model TX-80B 

Tractor Feed & Ask for 

Graftrax $ 799. Our Price 

Epson Model Ask for 

MX-80 $ 699. Our Price 





INTERFACES 

Okidata Microline 80 
Tractor Feed. $100. 

Okidata Microline 80 
RS-232 Interface 
with 256 Character 
Buffer $200. 

All above Printers — 
Cable from Printer 
toTRS-80 ... $ 35. 

Epson-Serial Interface 
& Cable $ 90. 

Epson-IEEE 488 
Interface & Cable $80. 

Epson-Apple Plug-in 
Interface & 
Cable $110. 



PRINTER STANDS 




Systems 
Furniture 
Universal 
Printer 
Stand 
without 
top, but 
with paper 
basket 
$120. 



TRANSIENT CLIPPERS 




The ideal Line Voltage Transient Clipper from POP 
protects against • High Energy Voltage Trani.ir.in 
• On CHI Smutching • Lightning Induced Transients 
Model C 1 TOO (Other Models Stocked) W SO 



ASK FOR 
OUR INSTANT 
DISCOUNT! 



CALL TOLL FREE 

U.S.A. 

1-800-521-2764 

MICHIGAN 
1-800-482-8393 




WRITE TO: " 4 * 
"The Stocking Source" 
23995 Freeway Park Dr. 
Farmington Hills, Ml 
48024 



.- ReaOer Service — see page 22G 
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SO INPUT 



"The next time you. . . use the VTR 
to record that great movie from TV. . . 
label yourself . . . a thief or worse, a pirate. M 



Computronics' Rebuttal 

I wish to take issue with the statement made 
by Peter J. Brennan on Page 11 of the July, 
1980 issue of 80 Microcomputing. In that issue, 
Mr. Brennan states tht Computronics is "too 
expensive." I wish to point out some benefits 
one receives when subscribing to the H & E 
Computronics Newsmagazine for $24 per year. 

1 . Twelve monthly issues of the magazine arc 
devoted largely to the serious TRS-80 owners 
rather than the hobbyist. 

2. A 48-page catalog containing 180 software 
items written by established houses. 

3. A money-back guarantee on all the soft- 
ware we sell (and even a money-back guarantee 
on disk drives and printers). 

4. A free cassette containing five programs. 

5. We have a special help line, and in-house 
programmers who will answer any question re- 
lated to the TRS-80, including questions about 
hardware or software, wherever purchased. 

In closing 1 wish to quote a part of a letter 
that we published in our magazine. 

". . .1 very much appreciate your software 
refund policy. I was astonished at the speed 
with which you refunded me the price of the In- 
come Tax Pax B program that 1 found not very 
useful at all. You may be sure that when I buy 
software in the future, you will be my first 
source. I don't want to return it. . . I want it to 
work right. . .but it's nice to know 1 am not 
stuck with useless stuff." 

Who gave us such a nice compliment? Peter 
J. Brennan, the writer of the negative remark 
published in your July, 1980 issue. 

Howard Y. Gosman, Publisher 

H & E Computronics, Inc. 

Spring V alley, NY 



A Hobbyist's View 



As a would-be computer hobbyist, and sub- 
scriber to several magazines, 1 have difficulty 
with the recent articles on theft and pirating of 
programs. 

Since no one seems to write in behalf of the 
hobbyist, I'll take a shot at stating an alternate 
view. As usual, the press jointly pursue an issue 
and wholesale articles are written expressing a 
position on a subject affecting the publishing 
world directly. 

My main objection is the association of theft 
and/or pirating as randomly applied to anyone 
accepting a program other than by direct pur- 
chase. It is bad enough to label and name call, 
but to offer rewards for arrest and conviction 



of these people is really getting small. Worse 
still, it will not cure what you believe to be a 
problem. The truth really is simple. . .because 
programmers know very well that programs are 
hard to protect and therefore control, prices are 
set high enough to recover a dollar percentage 
which will return a viable profit on investment. 

Hobbyists in computing, as in radio, fishing, 
music and others, form common groups to ex- 
change ideas, and yes, to exchange material or 
to jointly purchase items or materials. To call 
the members of such groups thieves or pirates 
would be ridiculous. 

Consider the following example of a similar 
industry and problem. 

Recording equipment is sold in various 
forms at most major stores in any community. 
These devices record either audio, electrical im- 
pulse, video or combinations of these. The next 
time you or a friend use the VTR to record that 
great movie from TV, remember the $25 mil- 
lion cost to produce it, the $400 daily rental 
loss, the $4.50 ticket price not paid to the local 
theater, and in keeping with your thinking, 
label yourself and your friend a thief, or worse, 
a pirate. 

I personally have 30 to 40 hours of taped 
movies; great movies, but I didn't pay for 
them. More importantly, I'm not selling them. 
That is my point; by my way of thinking, no 
one is a thief or pirate unless they take 
something from someone and use that some- 
thing for personal gain. You have not proved to 
my satisfaction that this is, in fact, being done 
with computer programs. Rather than inhibit 
growth, users groups and exchanges of infor- 
mation have generated demands that have 
pushed home computer technology ahead at a 
faster rate than originally dreamed was possi- 
ble. 

Ronald Dudeck 
Ontario, CA 



A Better Byte Loader 



The RSM-2 machine language TRS-80 moni- 
tor from Small Systems Software, is a high 
quality product. It can do much more than 
Radio Shack's T-BUG and should be con- 
sidered a necessity for any serious 80 user. 

The I6K cassette version sells for $26.95 and 
a symbolic listing is available lor $7.50 to those 
who have purchased the tape. 

1 have a modification to the RSM-2 which 
improves its byte loading utility. 

The byte loader is activated by the U com- 
mand of the RSM-2. To enter the loader pro- 
gram, type a U and follow it with the hexadeci- 



mal destination address of the first byte to be 
loaded. Hit the ENTER key and you will sec the 
address displayed on the video monitor. You 
can then enter any desired bytes in hex code. 
Each character will appear on the monitor as 
you type, with a format consisting of an ad- 
dress followed by eight bytes per line, much like 
that of the familiar DUMP command. 

While using the byte loader, three commands 
are available and can be used at any time 
following the entry of a complete byte. Pressing 
L displays the next destination address and 
starts a new line. The left arrow deletes the last 
byte entered. BREAK exits from the loader and 
returns you to the RSM-2 command mode. 

Chesney E. Twombly 
Kennebunk, ME 



Twombly subroutine A. 



This symbolic listing shows the changes to 
RSM-2 thai are required in order to Implement 
the TRS-80 better byte loader. RSM-2 Is the 16K 
cassette version of the TRS-80 monitor avail- 
able Irom: 
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Twombly routines cont. 
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Browning Attacks 



I keep reading of the outrage and frustration 
thai some tolks sutler or seem to suffer from 
having i heir programs copied by scoundrels 
who won't buy them. 

Let me tell you that your outrage is small 
compared to that of my own. I am a user of 
programs, not a writer, since I am much too 
busy and too inexperienced to write the com- 
plex and badly needed programs to assist me in 
the operation of a fairly large insurance agency. 

I have purchased man;, programs m an at- 
tempt to get what 1 need to run SI 1,000 worth 
of computers, and have begun to realize con- 
siderable contempt for sellers of programs 
which arc advertised to do something great. 
The ads do not tell what they don't do; some- 
times they don't even work at all. and some- 
times they disable the main program and make 
it unusable. 

Consider a program called Pencil/Pal, sup 
posed to add names from a mail list to a form 
letter created by Electric Pencil. It works 
sort of. but the ad doesn't say that it disables 
the most valuable feature of Electric Pencil, 
that of being able to handle words in a con- 
tinuous string, with Pencil dong the work of 
justifying and placing eserything where it 
belongs. \Ko losl is the variable line length: 
YOU arc stuck vsith 62 d to a line and 

the necessity of a carriage return at the end of 
line. 

The $35 is gone and the seller of the program 
won't give it back even though his program 
creates more problems than it solves. 

1 can give you many more examples since I 
have about $500 worth of programs that don't 
work. I've got some darn good ones, too, but 



I've had to go through pure hell to find them. 

You won't find me in the sympathetic group 
for those who cry about having their programs 
upped off and not getting paid for what they 
supposedly do such a good job of. I've been 
"had" too many times by these guys. The ones 
who really do a good job get my money and my 
appreciation, and more than that, they get re- 
ferrals. 

1 am glad to part with my bucks to the guy 
who knows that he has to do a good job and 
take a little risk and sometimes even do it over 
to get it nght. 

1 think the one who does a poor job deserves 
some "advertising" too. 

One other thought before I sign off. . . 1 sure 
get tired ot waiting for that "fantastic new pro- 
gram." You know the one. Full color ads, all 
those features. But after you send your $100. 
they tell you it won't be available for 60 to 90 
days. Are they testing the market to see if there 
is a demand for the item, and if they get enough 
positive response they try to invent the prod- 
uct?? 

Goodnight VTOS wherever you are. 

Kave Browning 
Roy, I I 



Microcomputer Responds 



As author of Pencil/Pal, I would like to re- 
spond to Kaye Browning's cnticism of our low 
cost ($35) form letter generating program. Pen- 
cil Pal allows the user to automatically gen- 
erate form letters from address and letter files 
which are created using the tlcctric Pencil. 
Scripsit, or any other text editor or BAS1' 
gram that produces ASCII files. Letters may be 



printed to a subset of the address file by specify- 
ing one or two "select codes." The select code 
may be any string of characters in the address 
field oi the user's own custom code (account #, 
phone #. amount due. etc.), 

In contrast to Ms. Browning's comments, 
Pencil Pal performs exactly according to its ex- 
tensive documentation. Her comment that 
Pencil/Pal has "disabled the most valuable 
feature of Electric Pencil" is misleading. In 
fact, Pencil/Pal does not tamper with Electric 
Pencil code at all . I believe she is referring to the 
fact that the user must end each line of the form 
letter with a carriage return (ENTER). This fea- 
ture allows the user to formal the output exact- 
ly as desired (one is not "stuck with 62 charac- 
ters to a line"). The user may elect to right- 
justify or hyphenate his letter manually, a small 
inconvenience which may yield a more profes- 
sional looking output than is possible with 
mans word processors (hyphenation reduces 
the disturbing gaps between words that often 
occurs when the Electric Pencil justifies). 

1 believe that Pencil/Pal is a functional, bar- 
gain-priced software package that saves a con- 
siderable amount of labor for those individuals 
or small businesses that require automatic gen- 
eration of form letters. 

1 would also urge anyone that is watching 
their hard earned software dollars to request a 
copy of a program's manual before investing in 
the actual software. Advertising copy cannot 
always tell you all the features or limitations of 
a program. The manual for Pencil/ Pal is avail- 
able for $5 (applied toward purchase price of 
$35). 

Rodney B Murray, Ph.D. 

President. Microcomputer Specialists 

I Ik ins Park. PA 





Twombly subroutine B. 
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File Transfer Aid 



Power Outs 



Ed Maurer (July 1980) asked about com- 
munication between the TRS-80 and Digital 
PDP 1 1/70. I do it all the time between the 
house and the office where we run a DEC 
PDP 11/40 using the RSTS/E operating 
system and DEC'S PIP program. 

Ed doesn't say what operating system his 
machine uses but almost all DEC monitors 
have some version of PIP and would prob- 
ably work. Of course the DEC machine will 
have to have a dial-up keyboard port. 

At home 1 have a 48K system with a Tan- 
dy RS-232 board, a Tandy Telephone Inter- 
face modem and a couple of disks. The key 
is the software. I run Lance Micklus' ST80- 
II Smart Terminal program. 

Woods Martin 
Houston, TX 



All microcomputer owners have had 
to live with disruptions caused by power 
failures. For reasons unknown to resi- 
dents of Ashland, Oregon, we seem to 
experience this problem at least once (if 
not more times) each month. 

Hardware is available to protect the 
CPU from power surges, but is any- 
thing available that could supply back- 
up power during outages— so 1 
wouldn't lose the program in the mem- 
ory? 

J. Ngan 

P.O. Box 621 

Ashland. OR 97520 

Try May Day power supply devices 
from Sun Research, Inc.— Eds. 
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$0 INPUTS 




A Second Opinion 



SET/RESET Bug 



revised listing follows: 



The following is a correction to the 
SET/RESET subroutine call which ap- 
peared in my article in the February, 1980 
issue. The key is the loading of the HI. 
register pair with the address of a right 
parenthesis. Unfortunately, I overlooked 
this omission when proofreading the arti- 
cle. 



LD HL.RF.TRN 

PUSH HL ;pul return address on 

stack 

LD HL.I8DH ;poinl to a right paren- 

thesis 



J 

in 

:» 

30 

30000 

30010 



30020 

imio 



30040 

30050 



CLEAR 510 

REM • PUT LINE TO BE PRINTED INTO AS 
OOSUB 30000 
END 

R3 =0:A$ = AS + CHRS<129):R4 = LEN(AS) 
FOR Rl =41 TO I STEP - l:RS = MID$(A$,RI. 
1):IFRJ = CHR$(129) 
THEN 30040 

IF RJ = " " THEN 30030 ELSE NEXT 
R3 = R3+I:RIS(R3) = LEFT$<AS.RI -l):AS = 
RIGHTS(A$,R4 - RI):R4 = R4 - I. GOTO 30010 
FOR R2 = I TO R3LPRINT R1$(R2):NEXT 
R5 - LEN(A$):LPRINT LEFT* AS. R5 - I): RE- 
TURN 



I I) 



A. set reset code 



I have received numerous letters and 
phone calls about the article. There seems 
to be quite a large number of your readers 
who are interested in assembly language 
programming. Regrettably, 1 simply do not 
have the time to answer all the letters. 

Wes Thietke 
Mercerville, NJ 



Revised Line Formatter 



In my subroutine for formatting lines 
(page 162 of the July 1980 issue) there is a 
bug lurking which can at times cause an il- 
legal function in line 30040. The malfunc- 
tion is caused by the addition of 2 in line 
30000 to set the number of lines to be 
printed. If the second line is not needed, a 
negative number will be sent to the argu- 
ment of the RIGHTS instruction in line 
30040, and this generates the FC message. 

Alterations to fix the problem simply 
made the routine more bulky and complex, 
so I decided to revamp the whole thing. The 



In response to inquiries, this routine may 
also be used with printers having different 
print widths. Resetting the value of Rl in 
line 30010 to the proper width plus one is 
the only change necessary. For example, for 
a print width of 80 characters change the 
line to read: 

300IOFORRI-8ITOISTEP - I: etc 

John D. Adams 
Sylmar, CA 



Swords and Sorcery Fix 



All right, all right. So nobody's perfect. 
Granted, there were problems with our list- 
ing of the Swords and Sorcery program in 
the August issue. But il wasn't all our fault. 
You guys who insist on writing those 255 
character program lines have to share some 
of the blame. 

Since our print driver routine sources the 
program from an ASCII formatted file, 
super-long lines just don't make it. So, 
from now on, keep those lines around 240 
characters and don't forget to include the 
line numbers when you're counting. 

Listed below are the corrections you've 
been waiting for. — Eds. 



10 DATA 160,190,191,180,184,191,191,191,191,191,188,144 
,160,186,191,191,191,191,191,191,191,191,191,191,1 
91,191,188,188,144,160,190,191,147,17 5,191,191,191 
,191,191,191,191,191,159,131,17 9,191,181,160,190,1 
91,191,151,160,191,191,16 8,191,186, 

15 CLS: 

CLEAR 250:DEFINT L: XX=458 :GOSUB 65:FOR X=1T09:READ 

Y,Z:A(X)«Y:B(X)=Z:NEXT:DATA 15898,3,15961,7,16023 

,16,16086,17,15969,4,15 907,2,15844,1,157 81,0,15717 

Swords and Sorcery fix conls. 

Program continues 



Mr. Brennan has indicated in his letter in the 
July issue that there are problems with the 
Scripsit program, and that as far as he is con- 
cerned. Electric Pencil is a much better word 
processor. He is correct in the former, and 
probably correct — for him — in the latter, but 1 
suspect the fact that he had EP first has some- 
what biased his opinion. After all, nobody is 
denying that EP is an excellent program. 

Here is what 1 did to overcome the problem 
thai both he and I (and no doubt others) had 
when using the program with a serial printer. 
The specific problem I had is related to the way 
my printer (an Anderson Jacobson 841 I/O) 
handles combinations of carriage returns and 
line feeds. The printer ignores ihe first line feed 
afler a carriage return. Unfortunately, Scripsit 
generates a line feed after a carriage return 
whenever it wants to do double line spacing or 
to insert extra lines between paragraphs (curse 
it!). 

As Mr. Brenner states, if you tell the pro- 
gram lhat you want triple-line spacing when 
you really want double, you get it, but your 
page divisions are thrown out of place. Conse- 
quently, a little more devious method has to be 
used. 

After a little research with a disassembler and 
a character search routine (both in MON4, by 
Hubert S. Howe), I used Apparat's excellent 
program Superzap to make the following 
changes to Scripsit. 

Memory location 7171H — (disk location 
0B1F1H) and memory location 7185H— (disk 
location OB205H)— change value 0AH (line 
feed) to 0DH (carriage return) and the line feed 
problem vanishes. 

The most obvious criticism of Scripsit con- 
cerns the instruction tapes, or rather the fact 
that no other way of learning Scripsit is of- 
fered. The tapes are in fact quite good, but I 
and quite a lot of other people who use the pro- 
gram have met word processors before. The 
idea of spending three to five hours listening to 
the tapes nearly stopped my wife from using the 
program altogether. Why there isn't an alterna- 
tive way of discovering how to use the pro- 
gram, Tandy only knows. 

Once you have toiled through the learning 
process, the documentation is perfectly ade- 
quate for reference purposes. However, 1 have 
some objections to some of the things I cannot 
do with text formatting statements. Despite all 
claims to the contrary, it is not possible to 
display on the video the text as it will be printed, 
since the video display has no provision to do 
formatting according to the imbedded printer 
formatting instructions. The second problem is 
the difficulty of imbedding control characters 
(such as back space) into the text. The third is 
that I cannot find a way to do "reverse para- 
graph indenting," i.e., having every line but the 
first of a section be indented by say, eight char- 
acters, while retaining right margin justifica- 
tion. This last may not be a normal require- 
ment, but it is very useful if you deal with 
numbered sections in technical documents. 
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EXATRON 
STRINGY FLOPPY 



T.M. 



SPEED 

LOW COST 

RELIABILITY 



Exatron is a California based corpora- 
tion that has been in business since 1974. 
As well as the Stringy Floppy, Exatron de- 
signs, manufactures and sells state-of-the- 
art electromechanical equipment for a 
variety of commercial and industrial ap- 
plications, Exatron is an established sup- 
plier of automatic test equipment to manu- 
facturers, and large OEM users, of inte- 
orated circuits worldwide. 

WHAT IS IT? 

The Exatron Stringy Floppy (ESF) is an 
extremely fast, reliable, economical alter- 
native to cassette or floppy disk storage of 
computer programs or data. 

Totally self-contained, the ESF has no 
buttons, switches, knobs or levers to adjust 
or forget. All of ESF's operations are 
under the computer's control. 

HOW DOES IT WORK? 

The ESF uses a miniature tape cartridge 
(called a 'wafer') as the data storage 
medium, about the size of a business card 
and 3/16th of an inch thick. T he tape used 
inside the wafer is a special Mylar based 
Chrome Dioxide type, specially developed 
for digital applications Wafers are avail- 
able in several lengths, 5 feet being the 
smallest and capable of holding up to 4 
thousand bytes of information - the 
75-foot wafer is the largest available and 
can hold up to 64 thousand bytes of data. 

The wafers contain a single reel of the 
special tape connected as a continuous 
loop, the ends being spliced together with 
a piece of reflective tape. In operation the 
ESF drive unit pulls the tape from the 
center of the reel inside the wafer, causing 
the entire reel to rotate. Thus, the tape 
automatically winds itself around the out- 
side of the reel at the same rate as which 
it is pulled from the center. This process is 
similar to that found in an 8-track car- 
tridge. 

The ESF transport mechanism is very 
simple, consisting of a precision die-cast 
aluminum block-with a capstan, drive 
motor and magnetic record/replay head 
mounted on it. The wafer loads Into a slot 
in the casting (it will only fit the correct 
way) and the tape is driven at a single 
point by the capstan, past the record/re- 
play head. 



The software in every ESF adds a parity 
bit to every byte saved on tape, and a 
checksum to the end of every file. These 
are checked both after recording data and 
upon replay, any detected error is indi- 
cated by a message on the video display 
This system of automatic error checking 
gives confidence in any data saved, also 
each wafer is rated for at least 2,000 com- 
plete passes past the record/replay head 



►Assembled and tested 

►All operating software in ROM 

► Fully automatic operation 

► Professional quality 

► No Expansion Ih'TS'flace required 

► Large Owners Association 

► High speed operation 

► Extremely reliable 

► No technical knowledge needed 




HOW DO YOU USE IT? WHAT'S THE CATCH? 



Once connected to your computer the 
ESF operating system needs to be activat- 
ed—simple. Just type 'SYSTEM'(enter). and 
in response to the ? prompt type 712345' 
(enter). Your TRS-80 will instantly display 
the ESF sign on message EXATRON 
STRINGY FLOPPY VERSION 4.1', and from 
this point onwards you will have the extra 
commands '©LOAD', '©SAVE' and 
'©NEW recognized by your TRS-80. 

The ESF's operating system is built Into 
the electronics of the unit, in much the 
same way that BASIC is built into the com- 
puter, so it is always available -the 
SYSTEM command is to let your computer 
know that the ESF has been connected. If 
you normally reserve some memory for 
subroutines then the ESF software will 
relocate itself under your selected top of 
memory. The ESF uses only 4 bytes of your 
available RAM, these bytes are used to 
point' to the 2048 bytes of software in the 
ESF unit itself 



Well, the only catch that most people 
find is that they have to actually pay Ex- 
atron for their unit! Even this is no big 
deal 

Starter Kits are available with the Exatron 
Stringy Floppy, a supply of wafers, a bus ex- 
tender and a selection of useful programs - 
for $299.50. 

Through regular advertisements in both 
Kilobaud Microcomputing and 80 Micro- 
computing, owners are kept informed of 
the latest developments in wafer-based 
software. Plus hundreds of user work- 
shops' are starting up over the country, so 
you can always be sure of being near to 
another ESF owner. 

Exatron also gives a 30-day full money- 
back guarantee, with a 1 year parts and 
labor warranty on the unit. 

If you have any questions about the ESF 
then give Exatron a call on the Hot Line 
(outside CA) 800-538-8559. 

East Coast customers can call 800-343- 
4424 (inside MA 617-899-3862) 



C 



Open House Workshops take place from 9 am till 1 pm every Saturday at Exatron's 
factory in Santa Clara, and on the East Coast the last Saturday in each month at 
Micro Communications, 80 Bacon Street, Waltham MA 02154. All are welcome. 



) 



exatron 

181 Commercial St. 

Sunnyvale, Ca 94086 

408 737 7111 



k»3 



^Reader Sen/ice— see page 226 



80 Microcomputing, October 1980 • 15 



$0 INPUT 



,0:R$=" OUR BUNGLING HERO " 

20 RANDOM :PA= 2 : B$ ( 1) ="CLANK " : B$ ( 2 ) ="SLASH n : B$ (3 ) = "WOO 
SH ":B$(4)= n BONG " : B$ ( 5 ) ="CRASH " : B$ (6 ) = "BING ":B$ 
(7)= "CLANK ":S$(1)=CHR$(160)+CHR$(183)+CHR$(181)+C 
HR$(183)+CHR$(181)+STRING$(6 0,32)+STRING$(4,14 9) :Q 
$=CHR$(149) :KS=CHR$(132) 

120 IF RND(PN) *2<=RND(PN)*RND(2) GOSUB6 5 : PRINT"A DRYAD 
HAS OFFERED TO BE YOUR" : PRINTTAB ( 12 ); "GU IDE" : PRINT 
TAB(6);" DO YOU WISH IT ?" : GOSUB110 :GOSUB90 : IF AN= 
89,F=1 ELSE IF RND(0)>.2 GOSUB65 :GOSUB 500:GOSUB10 
5 

140 PRINT"DO YOU WISH TO CONSULT THE GREAT" ;: PRINTTAB ( 1 

2); "ORACLE ?" :GOSUB110 : IF AN=78,180 ELSE CLS:XX=20 

2:GOSUB 65 : PRINT: PRINT"AHA! TO GAIN FAVOR WITH THE 

FAT ONE AND GET THE POOP YOU NEED YOU MUST FI 

RST APPEASE HIM.": PRINT 

540 PRINT"YOU MUST STOP AND REST BEFORE GOING ON.": IF F 
PRINT"THE NYMPH THINKS THAT THE DUNGEON IS LESS T 
HAN";ABS(L-20) ; "YERBS AWAY":ELSE PRINT"YOU HAVE TR 
AVELED";INT(ABS(DT-L) *.7 5) ; "FARBBLE WARFERS" 

570 PRINT: PRINT"YOU HAVE BEEN CAPTURED BY GOBLINS": IF E 

<>1,600 ELSE PRINT"THEY WANT THE SWORD THAT ONCE B 

ELONGED TO THE OLD ONES - " : PRINT"WILL YOU TRADE IT 

FOR YOUR FREEDOM ?" :GOSUB110 : IF AN=78,600 ELSE E= 

-.8:PRINT"IT IS THEN AGREED" :GOSUBl 

600 Q=RND(30) : IFG>=Q PRINT"THE GOBLIN LORD FREES YOU FO 
R";Q;"GOLD COINS" :G=G-Q:GOTO580 : ELSE IF W<=0,R4=8: 
PRINT"YOU ARE ENSLAVED" :GCTO3000 : ELSE PRINT"YOU AR 
E SOLD TO THE SATYRS BY THE GOBL INS" :GOSUB7 60 : GOTO 
580 

610 IF R=0 PRINT:PRINT"LOCK! THERE IS THE ENTRANCE TO T 
HE DUNGEON " :GOSUB105 : PRINT"H" ;: FOR EX=1T061 : PRINT" 
M";:GOSUB80:NEXT:PRINT" 1 " : PRINT"THERE APPEARS TO 
BE A GUARD":GOSUB105:PRINT"IT'S TOO DARK TO SEE FR 
OM HERE - MUST GET CLOSER ":GOSUB10 

680 VA=448:VB=462:FOR V3=1T02:F0R LZ=VA TO VB:PRINT@LZ, 
E$(WX) ;:GOSUB90:PRINT@LZ,E$(8) ; :WX= (3- (WX-5) ) +5 :NE 
XT:GOSUB 660 :VA=462 :VB=476 : NEXT V3 : PRINT@VB, E$ (4) ; 
:GOSUB685:PRINT@VB,E$(5) ; :GOSUB6 85 : PRINT@VB, E$ ( 5) ; 
:PRINT@VB,E$(4) ; : FOR X=1T03 

682 PRINT@492,E1$:GOSUB100 

690 PRINT@490,E3?;:GOSUB100:PRINT@490,STRING$(8," ");:G 

OSUB90:PRINT@490,E3$;:GOSUB100:PRINT@4 90,E4$; :GOSU 
B100:PRINT@VB,E$(2) ; : GOSUB100 :CLS :ON RND( 4) GOSUB70 
0,960,960,7 00:R=1:W=W+1 

691 PRINT: PRINT"CK, YOU'VE FOUND THE PRINCESS" : PRINT"LET 

'S GET OUT OF HERE !":GOTO620 

7 80 PRINT"WILL YOU AGREE TO THESE TERMS ?" : GOSUB110 : IF 

AN=7 8 PRINT"OH DID YOU MAKE THEM MAD - THEY DO YOU 

IN AND TAKE THE WOMEN" : R4=6 : GOSUB100 : GOTO3000 : ELS 

E PRINT"THEY TAKE THE WOMEM":IF RND(0)>.03 PRINT"T 

HEY CURSE YOU":K=-5 

860 CLS:SP=540:FOR X3=1T0 RND(3) : X6=l :GOSUB885 : FOR X4=l 
TORND ( 50 ) *10 : NEXT X4 : CLS : GOSUB85 : NEXTX3 : X6=3 : GOSUB 

Swords and Sorcery fix conts. 



I must admit that I have not been troubled 
by Mr. Brenner's problem of not being able to 
read the disk directory directly from Scripsit, 
but then 1 didn't really expect to. I am an- 
noyed by EP's habit of putting its own file ex- 
tension on things — 1 find that Scripsit is an ex- 
cellent means for generating source files for 
the disk assembler (much better than the 
editor which comes with that assembler), and 
for that as well as for sections of a long docu- 
ment, I want to add my file extensions. 

I don't find that the command formats of 
Scripsit are particularly cumbersome, particu- 
larly since they allow you to have several 
blocks marked at any one time— but that is 
one of those things that is subjective. How- 
ever, the fact that EP loses characters at the 
ends of lines is a serious defect for anyone 
who types quickly (not me, I hasten to add). 

For anyone considering buying either of 
these programs, 1 can only hope that these 
debates in the letter columns are a help. In my 
opinion, either is a good buy; Scripsit is $50 
cheaper, and 1 prefer it. Admittedly, it won't 
do some of the exotic format control which is 
available under UNIX on a PDP-1 1/70— but 
for a few hundred thousand dollars less, it 
seems pretty good value for the money. 

R. J. Lighton 
Wood-Ridge, NJ 

Subs for INKEY$ 

I was reading Mr. Martinott's letter in the 
July issue which concerned Mr. Himler's article 
in the April issue, when I had an idea. I tried it 
and it works! I submit the following two sub- 
routines: 



1000 W$ = "" 

1010 WS = W$ + 1NKEYS:IF LENIWSKNCfo THEN 1010 
ELSE RETURN 



1500 W$ = "" 

1510 WJ = WS+ INKEY$:IF RIGHTS(WS,1K>TCS THEN 

1510 
1520 WS = LEFT$(W$,LEN(W$) - l):RETURN 

Subroutine 1000 will return with a string of 
length NCVo. Subroutine 1500 will return with 
the characters input preceding the character in 
TC$. Neither of these subroutines prints the 
string being input. If that is required PRINT® 
PA%,W$;: could be inserted between IN- 
KEY$: and IF in lines 1010 and 1510. 

Note that these subroutines have fewer re- 
strictions than the regular input statement. 
Subroutine 1000 will input anything that can be 
input with INKEYS, which includes all key- 
board inputs except BREAK. 

Subroutine 1500 also excludes the termina- 
tion character in TC$. In addition to the con- 
trol codes that can be directly keyed in from the 
keyboard, such as line feed (the down arrow) or 
carriage return (ENTER), the ASCII control 
codes decimal 2 through 26 can be input by 
pressing the shift, down arrow, and a letter key 
B through Z. When you press the shift and 
down arrow, you get code 26 and then the con- 
trol code when the letter key is pressed while 
holding down the shift and down arrow. This 



. 
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885 :GOSUB100 : X6-1 :GOSUB885 :GOSUB100 : X6=4 :GOSUB885 : 
GOSUB105 : CLS : GOSUB85 : X6-2 :GOSUB885 :GOSUB95 : CLS : X6» 
2 :GOSUB885 : PRINT3287 , Q$ 
862 PRINTO351,K$:GOSUB90 

B70 PRINT§660,"A ROPE HAS BEEN LOWERED" :X6=1 :GOSUB885 :G 

OSUB105:PT=0:Y=RND(4) :PRINT$724,"YOU HAVE BEEN RES 

QUED BY ":IF Y = l GOSUB 700 ELSE IF Y=2 PRINT"Oli NO 

!":GOSUB570 ELSE IF F PRINT"THE NYMPH" ELSE PRINT 

"AN OLD LADY":W=W+1 

1000 IF X«=2 PRINT'HE THRUST HIS SWORD STRAIGHT FOR THE 
BODY !":GOTO1030:ELSE IF X=3 PRINT'HE ATTEMPS TO S 
EVER YOUR HEAD IN A SINGLE BLOW ! " :GOTO1030 : ELSE I 
F X=4 PRINT" HE TWIRLS THE MACE DIRECTLY TOWARD YOU 
R HEAD l":GOTO1030 

1010 IF X=5 PRINT'HE SWINGS HIS MACE SAVAGELY AT YOUR B 
ODY !":GOT01 030: ELSE IF X=6 PRINT'HE GLANCES YOUR 
BLOW AND LAYS ON WITH HIS SWORD !":GOTO1030 

1015 PRINT'HE KICKS SAND IN YOUR FACE AND SWINGS HIS SW 
ORD TO CLEAVE THE AIR AND YOUR HEAD ALONG WITH I 
T" 

1030 IF RND(0)O.5+.3*H2/W2,1050 ELSE PRINT"YOU'RE HIT 
! " : HI =H1- . 2 : H2-H2- . 2 :GOSUB100 : PRINTTAB ( 15 ) ; "OOOOF 
!l":GOSUB95:IF Hl>-.05 PRINTTAB ( 30) ; "YOU STAGGER A 

WAY ":GOTO980:ELSE PRINTTAB( 30) ; "YOU ' RE 

DOWN 1 I !":GOSUB100 

1050 X-RND(6):IF X-l PRINT"YOU STOP HIS BLOW WITH YOUR 
SWORD AND BACK AWAY 1 ! " :GOTO1085 : ELSE IF X=2 PRINT 
"YOU DUCK UNDER HIS SWORD - VEER FROM HIS MACE AND 
ATTACK 1":GOTO107 0:ELSE IF X-3 PRINT"YOU PARRY TH 
EN ATTACK !":GOTO107 

1060 IF X«4 PRINT'YOU KICK HIM IN THE SHINS AND SCAMPER 
AWAY l":GOTO 1095: ELSE IF X«5 PRINT'YOU STOMP HIS 
TOES WITH YOUR BOOT 1 " :GOTO1095 : ELSE PRINT" YOU SL 

ASH LEFT !";:IF RND(3)=1 PRINT: ELSE PRINT" YOU SLAS 

H RIGHT 1" 

1070 P0RX3-1TOH3:IF RND(0)<-.1 PRINT"YOU MISSED HIM III 
I":ELSE X=RND(H3):IF X«l PRINT"YOU GOT HIS LEG !": 
W2»W2-(DS+H2/5) :W3-W3- (DS+H2/5) :ELSE IP X«=2 PRINT" 
YOU'VE SLASHED HIS ARM" :W2-W2- (DS+H2/3 ) : W3-W3- (DS+ 
H2/5) 

2120 PRINT§347,S$(1) :GOSUB90 : PRINTg347 , " ";:PRINT$4 

12,S$(2);:GOSUB90:PRINTe412,S$(l) : PRINTS604 , "SLURP 

!":GOSUB90:PRINTP663,"BU";:FOR X=1TO10 : PRINT"R" ; : 

NEXT:PRINT"P I i " ; :GOSUB100 : PRINT" BIC !":GOSUB10 

0:R4-2:GOTO3000 

3100 PRINT" WOWI CAN";RS;"RUN. WHAT AN EXHIBITION OF BL 

INDING SPEED. UNFORTUNATELY IT OCCURRED AS A RESUL 

T OF A BLISTERING DISCOVERY CONCERNING DRAGONS AND 

IN THE OPPOSITE DIRECTION OF THAT OF THE PRINCESS 

,":GOTO4500 

4000 PRINTR$;"HAS PULLED IT OFF - THE PRINCESS HAS BEEN 

RESCUED";: IF G>RND(30) PRINT;" - IS IMMEDIATE 

LY ACCEPTED INTO THE KING'S COURT AND IS ALLOWED T 

DO ALL THOSE NICE LITTLE THINGS THAT ONE DOES HA 

PPILYEVER AFTER" :GOT04 500 



END of Swords and Sorcery fix. 




combination with the letter A gives a code of 1 
which i\ the same as the BREAK key and has 
the same effect. 

DavidS. Tilion 
Manchester, NH 

A Word for NEWDOS 



It is with pleasure that I comment on three 
week's experience with Apparat*s NEWDOS 
80. 

We have saved much lime by using the DE- 
LETE/INSERT and DUPLICATE commands 
for program lines. These have proven in- 
valuable in making major program modifica- 
tions. 

The improvement to SUPERZAP with the 
1)1 S command going right to the start of a file 
has helped our understanding of machine lan- 
guage and our debugging when setting up new 
files. 

The manual tends to be grossly confusing at 
times and I sense the production of a new 
jargon which I don't care for, but overall the 
program has saved us time, and has saved us far 
more in money than it cost, even though wc 
have only had it three weeks. 

On this basis, which for a businessman is a 
primary consideration, NEWDOS 80 is an ex- 
cellent program. 

Peter G. Dunn 

Sturdivant and Dunn, Inc. 

Conway. NH 



On Che Beach 



Congratulations on your 80 Microcomput- 
ing magazine and on the excellent quality of the 
articles and programs, which are improving 
every month. 

To confirm my interest, I enclose a photo at a 
Saint Tropez French Riviera beach, reading 80 
even during my vacation! 

As one of your numerous readers, I can as- 
sure you of my subscriber fidelity. 

J. R. Israel 
Paris. France 




80 on the French Riviera. 
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LOOKING FOR MODEL I 

AND MODEL II 

BUSINESS SOFTWARE? 
WE HAVE HUNDREDS 

OF QUALITY BUSINESS 

PROGRAMS IN STOCK! 

AT PRICES YOU CAN 

AFFORD. 



< WHERE YOUR TRS-80 MEANS DUSINESS- 

For the first time you can fill most of your software needs with one telephone call. Whether you are 
trying to find a specific program, custom software or just help with your system — give us a call. 

Invoicing • Inventory Control • Accounts Payable • Accounts Receivable •Payroll •General 
Ledger • Letter Writer • Word Processing • Mailing • Manufacturing Inventory • Cost Account- 
ing • SalasReporting • Stock Market • Business Statistics • Statistical Analysis • Data Base 
Systems • Medical Billing • Dental Billing •Special Industries •Advanced Accounting • Income 
Tax • Language • Personal Finance • Technical Programs • Insurance • CPA • Law Office • Asset 
Depreciation • Job Cost •Utility Programs • Education • Games • Home Programs Loans • 
Credit Bureau • Electronics • Test Systems • Sports • Art • DOS Systems • BASIC lessons • 
and much more! 

Sand for our free catalog or give us a call today. We also do custom programs as wall as buy top 
quality programs. 



Summer Special: 
Complete business system $299.95 



OVER 100 OF THE BEST 
BUSINESS PROGRAMS FOR 

THE TRS-60* MODEL I 
AND MODEL II IN STOCK 

READY FOR 

IMMEDIATE DELIVERY . 

LET US ANSWER YOUR 
QUESTIONS TODAY. 

We now sell: 

Structured Systems Group • Graham Dorian • Magic Wand™ 

• Digital Research, Inc. • Osborne/McGraw Hill • Compiler 

Systems • Software Mart Software 

Software-Mart ., 

24092 Pandora St • El Toro CA 92630 

In California Call (714) 768-7818 Call Toll Free 1 (800) 854-7115 

24 Hour Service ^£ 

OUR DEST ADS ARE NOT WRITTEN — THEY'RE RUNNING ON TRS-60's 

All Software Mart Programs are sold on an "as is" basis and with "All Faults" Prices and programs are subject to change without notice. 

Magic Wand™ is a Trademark of Small Business Applications, Inc. 
*TRS-80 is a trademark of the Radio Shack Division of Tandy Corporation. |- 




^APPLICATIONS 



by Dennis Kitsz 



k 4 The principle of the 

clock is simple: Forty times 

each second, a pulse is 

sent from the expansion box 

to the keyboard unit. M 



Does anybody really know what time it is? 
Does anybody really care?" Personal 
computers were still half a generation away 
when Chicago sang those words, but the phrase 
has a special kind of relevance for TRS-80 us- 
ers. How can you get the time when you want 
it, yet prevent it from intruding when you don't 
need it? 

Your 80 can tell time in two ways. Firstly, an 
80 can be forced to keep track of certain pre- 
dictable events, and update an internal clock 
program; and secondly, it can read an external 
clock which ticks along irrespective of the com- 
puter. 

Built-in Clock 

The clock most familiar to Radio Shack us- 
ers is that built into the expansion interface, 
which disk and Level III users can print by 
means of the TIMES command. The principle 
of this clock is simple: Forty times each second, 
a pulse is sent from the expansion box to the 
keyboard unit. The pulse enters via the inter- 
rupt line, causing the computer temporarily to 
set aside its activities in order to update the sec- 
onds, minutes, hours, days, months and year. 
When you ask for the TIMES command, the 
computer merely looks to the area of memory 
in which it has stored this updated information, 
and sends it to the screen or printers. 

This method is easy to use, but there are 
some problems with it. Naturally, you need the 
expensive expansion interface and special soft- 
ware to use the 25 millisecond interrupt. To 
keep accurate track of the time and date, your 
computer must remain on 24 hours a day. 
Without disk, special tape software must be 
loaded if an inadvertent reset should occur. 
And don't forget that a CMD'T" must be ex- 
ecuted before every CLOAD and CSAVE. 

But more important than any of these, is the 
deleterious effect the 40-times-per-second inter- 
rupt and update can have on a program is ex- 
ecution. To keep track of the real time, the in- 



terrupt method steals valuable program time. 

This month's column will present two inex- 
pensive alternatives to the expansion box clock. 
The first of these is based on a once-per-second 
interrupt, reducing execution-time overhead to 
a reasonable amount. The other system uses a 
new integrated circuit clock chip, MSM5832, 
manufactured by OKI and available for $9.80 
from Digi-Key Corp. (P.O. Box 677, Thief 
River Falls, MN 56701, 800-346-5144). 

Before we start wiring, let's find out what's 
important to know about computer clocks. The 
primary consideration regarding the clock itself 
is accuracy, especially if it is to be used by the 
computer to control external machinery, for 
example, which is critically time-dependent. 

The expansion interface clock uses a quartz 
crystal time base, which is accurate to .001 per- 
cent. This percentage tells us that after 100,000 
seconds (about one day), the clock will be fast 
or slow by one second. 

But, there is an even more accurate source: 
the power line itself, which, because it is linked 
into a large network of generating systems, 
must maintain a virtually absolute synchroniza- 
tion over the long term of 60 clock cycles per 
second. Short -duration lags and leads may ap- 
pear, but the percentage of error over a year is 
negligible. 

Ancient History 

Other things to consider are 60 seconds to the 
minute, 60 minutes to the hour. That's our leg- 
acy from the Babylonians and their base-60 
number system, so the computer clock has to 
remember that 59 plus one carries into the 
hundreds place. Then the Caesars gave us 
Julius and Augustus to deal with, meaning a 
duodecimal year, and some irregularly num- 
bered months also turned up. 

And finally, a pope named Gregory is re- 
membered because the calendar bearing his 
name dramatically dropped a few days right 
out of the middle of the sixteenth century and 



left us with an uncomfortable phenomenon 
known as leap year. Because of the vagaries of 
personal pride, tradition, astronomy and Re- 
naissance, no number system, not even hexa- 
decimal or octal, can compare in complexity 
with our very own calendar. 

Fig. 1 presents a very simple interrupt -driven 
clock. You'll find no provision for battery 
backup, since clock updating is done by the 
computer— no power, no TRS-80. The trans- 
former is 6.3 volts (Radio Shack #273-1384 will 
do fine). It both powers the circuit and provides 
the 60-Hz pulse to the system. The sine-wave 
pulse is shaped into a neat digital signal by 
Schmitt Trigger Zl . Z2 divides the signal by 12, 
providing five pulses per second, and Z3 then 
divides that by five. We are left with a one-sec- 
ond pulse at the output of Z3. 

This signal isn't useful exactly as it is, 
though. Why? When the computer receives any 
interrupt, it sets aside its current activities and, 
via a specified program, services that interrupt. 
Within a few microseconds it's done with that 
process, and it tries to return to the main pro- 
gram. But the divided-down, one-second pulse 
is too long. It's on for one-half second, then off 
one-half second, which means that it will still be 
on when the computer returns to the main pro- 
gram. The computer, being ignorant and slav- 
ish, will bounce unquestioningly back to the in- 
terrupt routine and update the time again. And 
again. And again— until the pulse turns off. By 
this time, the clock is probably telling you it's 
tomorrow. 

To remedy that problem, the one-second 
pulse is fed into a flip-flop. The computer pro- 
vides a very useful handshaking signal called an 
"interrupt acknowledge" (INTAK), which in 
effect says, "Okay, bud, I got yer order. Now 
lay off." So when the clock's interrupt pulse 
goes on, INTAK immediately resets the flip- 
flop, cutting the interrupt off; the CPU updates 
the clock, and is able to return to the main pro- 
gram. It is not again disturbed until the one-sec- 
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Fig. I. Real-time Clock Using One-second Interrupts 



20 • 80 Microcomputing, October 1980 



Enjoying 80 MICRO? 

then read on... 



80 MICROCOMPUTING has proven, in 
its first several issues, that it can give you 
more Information on theTRS-80* than any 
other single source. The magazine has 
grown more Informative with each month 
and we still have lots more interesting 
ideas in the works for you. 

With the TRS-80* (or 90. . .etc.) being 
the most popular microcomputer in the en- 
tire world, you are going to benefit from 
this in many ways. The more computers 
there are out there of one kind . . . the more 
good programs you are going to have for 
this system. I hope that is obvious. You 
may be sure that 80 MICROCOMPUTING 
will be packed with the shorter programs 
and reviews of the larger ones. You can 
waste an awful lot of money on stuff that 
looks great in the ads, but fizzles out when 
you try to use it. You need our reviews. 

The wealth of programs will also mean 
that there will be much better programs for 
the TRS-80* than any other system. Put 
yourself in the seat of a computer pro- 
grammer and you'll understand this. If you 
are going to spend several months de- 
veloping a comprehensive program, and it 
takes all of that to write and debug a big 
program, would you write it for a system 
which has sold one hundred units or one 
which has sold over 300,000 systems? The 
answer is obvious. . .and this is why we 
are already seeing programs coming out 
for the TRS-80* which are far better than 
anything for any other system on the 
market. This is tough for other systems 
. . .the law of the computer jungle. 

Between our connections with Instant 
Software, the largest publisher of micro- 
computer programs in the world, and 
Kilobaud MICROCOMPUTING, you know 
that 80 MICROCOMPUTING is going to be 
your most important link with software for 
theTRS-80*. 

With Instant Software being sold and 
promoted in every country in the world 
where the TRS-80* is being sold, our input 
of programs is also the best in the world. 
We get programs submitted from every- 
where. . .often from 50 to 100 a week! 
You'll get the cream of the crop either pub- 
lished or reviewed in 80. 

HARDWARE TOO 

The same law of the computer jungle 
holds for hardware. Would you, as a manu- 
facturer, market an accessory for a system 
which has sold 100 units or would you go 

•TRS-80 is a trademark ot Tandy Corp 



first for the one which has sold hundreds 
of thousands. It is, as with software, self- 
evident why the great bulk of the hardware 
accessories for computers are for the 
TRS-80* these days. 

80 MICROCOMPUTING has the advan- 
tage of the use of the largest and most 
complete microcomputer lab in the 
world... the one developed for Instant 
Software and Kilobaud MICROCOMPUT- 
ING. This means that most new pieces of 
equipment are tested and in use by our 
staff. . .and this means that we can tell 
you what we think is outstanding. . .and 
where we find ripof fs. This lab is important 
to you. 

SUBSCRIBE 

If you are not already a subscriber to 80 
MICROCOMPUTING, please get signed up 
right now. The yearly rates are $18, and 
that is a bargain. Just one single program 
of use to you can be worth much more than 
that. One review of an accessory could 
save you many times that much invest- 
ment. I would appreciate it if you would ap- 
point yourself a committee of one to get 
more subscribers for the magazine. You 
will benefit even more than we do here at 
the magazine. . .because the more read- 
ers we have, the more ads we will be able 
to attract . . . and the more ads, the more 
pages of articles you will get every month. 

The 80 market can, I think, support a 
couple of hundred pages of ads... and 
that would mean a magazine of nearly 500 
pages a month. That should hold you. You 
may not have time left to use your comput- 
er. 

ENCYCLOPEDIA 

If you've read Kilobaud MICROCOM- 
PUTING, you know that I try hard not to 




duplicate published material. My concept 
is that every reader should save every 
issue (we sell inexpensive boxes for this so 
they can sit on your library shelf) and treat 
the magazine as a continuing encyclo- 
pedia of computing. I make sure that much 
of the material in each issue is written in 
simple language so it will be understand- 
able by even the rawest newcomer to com- 
puters. Oh, I have articles for the more ad- 
vanced users too, so you'll have some- 
thing to look back over later and use as 
your understanding of your system grows. 

Try to think of 80 MICROCOMPUTING as 
more of a large club newsletter than an 
ivory tower high-level publication. I'll leave 
the pomp to other publishers. . .the ones 
with the well-deserved inferiority com- 
plexes who cater to their inadequacies by 
publishing esoteric baloney. This 
magazine is written by the readers and 
edited by people whose aim is to help you 
enjoy your TRS-80*. 

SAVE 

With each issue costing $2.50 at your 
computer store, that's $30 a year. For $18 a 
year you can subscribe ... at least for now. 
As the magazine expands, please do not 
be surprised if the cover price increases, 
along with the subscription price. I started 
73 Magazine for radio amateurs twenty 
years ago with a cover price of 37c (two for 
73c) and it is up to $2.95 a copy now (and it 
is the largest of the ham magazines). 

For you bargain hunters. . .and those 
who find that one year goes by all too rap- 
idly, the three year rate for 80 is $45. This, 
too, will be going up . . . reflecting the infla- 
tion, paper increases, postage increases, 
and a short vacation for me in Hong Kong 
next year. Someone has to pay for that. 
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I Sign me on as a subscriber to 
80 Microcomputing for only $18 a year! 



CardH. 



Exp. 



Signature 



Name 



Address 



12 issues-$18 
36 issues -$45 
i Please bill me 
, Payment Enclosed 
Master Charge 
: . VISA 

American Express 



City 



State. 



Zip 



i [ 



SO 



microcomputing 



Ppierborough, N.H. 03458 



Subscription begins with next published issue 
Back issues, while available are $3 each 
Canada $20 per year US lunds 
All other toreign subscriptions $28 one year only 



ond pulse again trips the flip-flop. 
Round-the-clock Time 

You can build this real-time clock for under 
$10 (cheap enough so you can toss it out if you 
purchase an interface). But for a few dollars 
more, the luxury of round-the-clock time is 
available. The secret is the OKI clock /calender 
integrated circuit, which is set up for use with 
microcomputers instead of LED readout digits. 
To make it work you will need a 32.768-KHz 
watch crystal (also sold by Digi-Key), a port 
chip available at Radio Shack, and some simple 
logic. 

The clock chip provides just about all the 
features we might need: time in hours (12 or 
24-hour format), minutes and seconds; month, 
day and year (even leap year); and day of the 
week. Beyond the basics, the MSM5832 can 
provide timing signals to the computer 1,024 
time per second, once per second, once per 
minute, or once per hour. A battery backup of 
just 2.2 volts will keep it timing when the rest of 
the system is off. Fig. 2 presents the complete 
timekeeping circuit for the TRS-80. (Since 
74LS260's were in short supply when this arti- 
cle was being prepared. Fig. 3 is an alternate for 
that part of the circuit.) 

The main disadvantage of the integrated cir- 
cuit clock device is its technology. At present, 
low power consumption (for battery backup), 
high density (to squeeze the clock /calendar on 
the chip), and high speed (to be compatible with 
fast-moving microcomputers) are not all eco- 
nomically possible. 

Although the MSM5832 is billed as a micro- 
computer-oriented clock, it is not directly com- 
patible with the TRS-80. Intermediate logic 



must be used to latch onto the clock informa- 
tion in its own good time and feed it to the 80 as 
the computer's signals speed by. 

The INS8255 peripheral interface device 
does this job, setting up a slower, "private" 
bus between itself and the MSM5832. The data 
flows to and from the clock through the 8255's 
port A, the clock's address (for seconds, min- 
utes, etc.) is selected through port B and special 
timekeeping features are commanded through 
port C. 

The 8255 circuit is wired so that the clock can 
be placed at an appropriate place in the 
TRS-80's memory map. The Z-80 microproces- 
sor has 16-pin connectons which are used to 
produce an address, or specific memory loca- 
tion. The highest number that 16 lines can pro- 
duce is 1111 1111 1111 1111 in binary or 65, 535 
decimal. Within this universe reside the differ- 
ent types of memory used by the 80. 

BASIC ROM uses the lowest 12.287 bytes of 
memory (0000H to 2FFFH). The keyboard 
needs only eight bytes, but because of elec- 
tronic and software design convenience, actual- 
ly takes up an area 1 ,024 bytes long (3800H to 
3BFFH). Cassette, printer and disk eat up a few 
bytes from 37EOH to 37FFH, and the video 
screen has a 1,024-byte block of memory re- 
served for its own use at 3C00H to 3FFFH. A 
full complement of RAM takes up 49, 1 52 bytes 
from 4000H to FFFFH. 

That's a total of 63,504 bytes. What has hap- 
pened to the remaining 2,032? They are blank, 
ready for crafty TRS-80 users to put them to 
work. 

But we have to fit our clock in place careful- 
ly, if only because some manufacturers (Ex- 
atron with their Stringy Floppy and Personal 




Fig. 2. Real-lime Clock Using MSM5832 Clock /Calender 
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Computer Products' REX-80) have beat us to 
it, using this blank block for their own ROM. 

Besides, in the near future this column will 
present a way of adding 2K of your home-pro- 
grammed ROM to the system from 3000H to 
37CFH. So we will place the clock at 37DOH. 
37D1 H and 37D2H, out of the way of the oper- 
ating systems mentioned above, and just below 
the cassette, printer and disk addresses. In Fig. 
2, Zl and Z2 do the decoding work, permitting 
our access to those 1 3 addresses only (See Table 
1 for details). 

Complete software for both clocks will be 
presented next month. 

Assembling the Clock 

Wiring the interrupt-based clock is very sim- 
ple, and, except for the transformer, it can be 
done on a single board, the RS #276-170 (Fig. 

1). 

For the interrupt-based clock, only three 
contacts of an edge connector are used, so you 
might consider mounting the entire circuit in- 
side the TRS-80 case. The OKI clock /calender 
is larger and needs many of the computer lines, 
so an edge connector is imperative. 

Cable connectors for the TRS edge card can 
be purchased from several sources, including 
Digi-Key and Advanced Computer Products 
(P.O. Box 17329. Irvine, CA 92713; 800- 
854-8230), and cost about $12. 

Those with more patience and less cash can 
purchase Texas Instruments 40-pin connectors 
with 0.1 -inch spacing. Digi-Key sells these 
$2.76 connectors, which can be combined with 
inexpensive multi-conductor cable sold by BNF 
Enterprises, formerly B & F, Peabody, MA. 
Extender cables are available to connect any 
number of components to the TRS-80 bus from 
Exatron (3555 Ryder St., Santa Clara, CA 
95051; 800-538-8599). A two-for-one cable is 
$15, and each additional connector attached to 
a cable is $5. 

The MSM5832 circuit is a bit more compli- 
cated than the basic interrupt clock and sockets 
should be used for Z3 and Z4. The clock chip is 
one of those static-sensitive circuits which 
should be handled carefully, even though it em- 
ploys internal protection. Most of all, make 
sure you do no experimentation or testing with 
the power connected. Complete the circuit. A 
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Fig. 3. Real-lime Clock Using MSM5832 with Alternate Circuit to Replace 74LS260 
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^APPLICATIONS 



How To Dora* The dock Addrtas 
Write the address in both hex and binary and determine the corresponding Z-80 address lines: 
3 «^_7__ D_ — — 0_ 



I 
15 14 13 



1 
II 10 



la. To create 37D0.ei|hi of these bits (address line) must be 1. Four of the bhs must be 0. 
b. The lowest four bits will change as we select 8253 ports A, B, or C (37D0, 37D1, and 37D2). 
2a. The 8255 integrated circuit is turned on when any address from 37DO to 37DF appears. This "chip select" (CS) 

signal must be for the 8255 to respond. 
3a. The smallest possible number of IC chips should be used. 

b. Only chips that someone manufactures should be used. 

c. The chips you need will always be out of stock. Prepare options. 



1 There is no unique 37DO address decoder made, so don't look for one. 

2 Instead, i n um ber the rules of logic: 



INPUT 






Type** Gate 




A B 


AND 


NAND 


OR NOR 


XOR 








1 


1 





1 





1 


1 


1 


1 





1 


1 


1 


1 1 


] 





1 






3 Put the " I " lines (1 3. 12, 10. 9. 8. 7, 6. and 4) into a plentiful and cheap eight-input NAND gate (type 74LS30). 
Result: a "0" output. 

4 Put the "0" lines (13, 14, 1 1, and 5), plus the above "0" output into a five-input NOR gate (type 74LS260). 
Result: a "1" output. That decodes all the lines, and it's pretty dose to what we need. 

5 Put this "1" output into an inverter to change it to the "0" needed to trigger CS. Walt, now, don't get a separate 
inverter chip. Since the 74LS260 has another five-input nor gate on board, send the previous "1" output into all 
five inputs of this gate. Voilal Instant inverter. 

6 Use Fig. 3 when 74LS260s are out of stock everywhere you call. 
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Photo 1. The complete clock/calendar can be 
built on a small circuit board. Notice the 
32. 768 KHz, crystal on the far left; it is at- 
tached to the board with instant glue. 



difference of 0.3 volts between certain pins of 
this chip can be deadly. 

This board can be wire-wrapped or soldered, 
though use great care, little heat and short leads 
when soldering the crystal in place. Photo 1 
shows the entire circuit on a #276-170 circuit 
board. 

Very important to the proper operation of 
these dock circuits is a ground connecting the 
computer at edge card pin 29 to the peripheral 
device's ground, as in the schematics. I have 
seen, several home-brew devices which would 
function in most frustrating manner until this 
ground was put in place. Also, take note of the 
capacitors between Vcc (collector-voltage sup- 
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Fig. 4. Power Supply with Battery Backup 



The editors plead total insanity in the matter of leaving Dennis Kim 's photos out of last month 's Applications. Space was the first consideration. We 'II try to make amends in a future column . —Eds. 



Features of the FATIGUE FIGHTER : 

RE0UCE8 OPERATOR FATIGUE THEREBY ALLOWING MOPE EFFI- 
CIENT USE OF THE COMPUTER 

INSTALLS EASILY WITH PRESSURE SENSITIVE ADHESIVE. NO 
SCREWS, CLIPS, OR DRILLING TO DAMAGE MONITOR 
DESIGNED TO MATCH TRS-80 STYLING FROM THE BLACK ANO 
SILVER BORDER TO THE LETTERING TYPE FACE 

21 FITS BOTH THE MODEL I AND MODEL II 

DOES NOT VOID THE COMPUTER WARRANTY 
al ENHANCES THE APPEARANCE OF THE MONITOR 

■ PROVIDES A DURABLE, EASY TO CLEAN SURFACE 

TO ORDER SEND ' * tom * • nd AaWrMa TVP** °* Clearly Printed «nth 
Check or Money Order for $9.95" Per Unit. COD * 
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SOUTHERN INNOVATIVE DESIGN 
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GAINESVILLE, FLORIDA 32601 -on 
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Address Decoding Table for Z1/Z2 



Mea culpa, indeed. Chuck Lingo writes from 
Gardner, KS about those BASIC commands 
accessible using Seespot! (July): 

Your article said all BASIC commands, yet 
there are only 64 graphic characters and 86 pos- 
sible key combinations. Where are things such 
as CHRS, STRS, LEFTS, RIGHTS. . etc.?" 

An earlier version of the Seespot program 
being developed made those extra commands 
available, but I lost them along the pathway to 
user convenience. Sometime soon this column 
will present a quick way of evoking all those 
BASIC commands via single keystrokes. 



ply) and ground in both circuits. These should 
be mounted as close as possible to their respec- 
tive integrated circuits so they can filter out ex- 
traneous signals caused by fast -switching ICs. 
The pull-up resistors (Rl to R12 in Fig. 2) are 
essential to the operation of the MSMS832. See 
Fig. 4 for a diagram of the power supply with 
battery backup for the MSM5832 clock. 

Next month's column will cover machine 
language and BASIC software for using these 
real-time clocks. 

Letters about Applications 

Some unexpected difficulties can plague 
those of us working on hardware additions to 
the TRS-80. Ron Gillen of Hustisford, WI 
writes to say that TRS-80 "edge card connec- 
tors are not created equal ... I purchased a 
40-pin edge card connector to replace the failed 
(cheap) Stringy-Floppy 'Kel-AM' connector. A 
much more rugged Alpha Mfg. connector was 
used and, to my dismay, the pins on the edge 
card side are reversed as pairs. That is, Kel-Am 
places pin 1 at the top of the edge card and the 
particular Alpha that I purchased places pin 1 
at the bottom of the edge card. This reversal of 
pairs, which I did not suspect, caused strange 
and interesting results on the TRS-80 when con- 
nected to the ESF cable." 

I had the same problem as Ron while build- 
ing a prototype for this column, so check those 
cables carefully. 



Several readers have asked where to get parts 
for projects described in this column. In most 
cases, parts are readily available from a local 
Radio Shack. Where special parts are needed, 
the names and addresses of suppliers will be 
listed. This question was prompted by the inter- 



face published earlier this year. By the time the 
article appeared in print. Radio Shack had dis- 
continued the 81LS95 and 81LS96 circuits. For 
those still interested, these ICs may be obtained 
from any of the mail order firms mentioned in 
this column. 

Will readers who have built or plan to build 
the device please drop me a post card (Rox- 
bury, Vermont 05669)? Future columns will re- 
fer to this small interface if readers have built it 
and find it worthwhile. 



A quick note on the vagaries of electronic de- 
velopments: This month's topic was well on its 
way to completion using some entirely different 
hardware. Until March, when OKI officially 
introduced the MSM5832, there were only stan- 
dard clock /calender chips on the market. 

In order to make them microcomputer com- 
patible, the seven-segment LED display out- 
puts had to be converted to binary, using either 
a home-programmed PROM or a special-pur- 
pose National Semiconductor IC. The clock 
chip's digit strobe was converted into an ad- 
dressing circuit, and some fancy electronic spa- 
ghetti allowed this entire mass to act as a com- 
puter clock. 

It also cost a lot of time, more money — $30 
and having a friend who could program small 
PROMs. The OKI data sheet walked through 
the door at just the right moment, promising to 
be the perfect solution. But that solution is still 
some time away, when a computcr-bus-com- 
patible, high-speed clock chip finally appears 
on the market. ■ 



EDUCATION ff) 

by Earl R. Savage %f^r 



I he first question of the new 80 owner 

& is: "How and where do 1 get programs?" 
You may be a teacher carrying your personal 80 
to the classroom. You may be a parent wishing 
to supplement your child's schoolwork. Per- 
haps you are in charge of a learning lab with 
several 80s, or a parent wanting to get your pre- 
schooler off to a good start. In any case, there is 
always a search for good programs. 

That need arises again and again when talk- 
ing with educator-users. Unfortunately, there is 
no simple answer because the sources are many 
and, at the same time, few. 

At this point in time, there are several ways 
to acquire instructional programs: 

• Write your own programs; this is probably 
your very best source. Better than anyone, you 
know what you want to teach and you know the 
student(s)— where he needs to begin, how he 
learns best and so on. If you don't know the 



Savag< 



subject well enough — small engine repair, for 
example — collaborate with a colleague who 
does. 

This program source is the least expensive 
but it does take time, a commodity that most of 
us have in short supply. Since your time is not 
unlimited, why waste it reinventing the wheel? 
Write what is not available and get what some- 
one else has already invented. 

• Copy programs from magazines and 
books; program listings can be found in many 
books and magazines. It is true that most are 
not instructional, but if you look carefully, 
you'll be surprised how many fall into that cate- 
gory. In addition, you will find others that you 
can modify in one way or another to turn them 
into teaching programs. 

• Exchange programs with others; this can 
be a really fine source of programs. You will get 
a bummer now and then, but that happens 
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1 . Outlasts every competitor— 200,000,000 
character head warranty 

2. No duty cycle limitations— even in demanding 
business applications 

3. Professional print quality— 9 x 7 matrix 

4. Rugged business use construction — metal 
chassis — two motors 

5. 80 characters per second 

6. Upper and lower case — full 96 character 
ASCII set 

7. Double width characters 



8. Connects directly to TRS-80: M APPLE" and 
other computers 

9. Block graphics— 64 shapes for charts, 
graphs, diagrams 

10. Friction and pin feed 

1 1 . Plain paper — up to 3 parts 

12. 6 and 8 lines per inch— program controlled 
paper savings 

13. 80 and 132 columns— program controlled 

14. Price— the best value in the industry. Call or 

write today for the name of your local 
Microline 80 dealer. 



°Mi) ATA 












14 REASONS 
WHY TRS-80 
OWNERS 
CHOOSE THE 
MICROLINE 80 



All fourteen are standard with every 
Microline 80. The only options are 
snap-on tractors and a buffered (up to 
2000 characters) RS232 interface. 



OKIDATA 



^245 



TRS-80 is a registered trade mark of Radio Shack, a division of Tandy Corp 



Okidata Corporation 

111 Gaither Drive, Mount Laurel. New Jersey 08054 

Telephone: 609-235-2600 



• Reader Service - see page 22b 
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when you buy them, too. Exchanging what you 
have written for what someone else has written 
is a good and inexpensive way to build up your 
program library. The cost is limited to your 
blank tape, postage and, in some cases, a nomi- 
nal fee. 

There are some educationally oriented ex- 
change groups on my present list. I'll share the 
names and addresses of any exchange groups 
that send me information about themselves 
provided that they refuse to exchange copy- 
righted programs. (I won't help them break the 
law.) If you represent such a group, send me 
your list and your rules. 

• Buy the programs you need; there are 
some competent and reliable people out there 
who are writing and selling educational pro- 
grams. 1 am also painfully aware that there are 
some incompetents and/or crooks doing the 
same thing! 

There you have the methods of acquiring ed- 
ucational programs: write them, type them, ex- 
change them and buy them. Do some of each. 
And don't forget that you can often modify a 
program to improve it or make it useful for an- 
other purpose. 

Educational Review: Three Program Books 

As I mentioned above, one of the less expen- 
sive ways to get programs is to type them from 
listings in books and magazines. It takes some 
time and care but the cost is much less than buy- 
ing them on tape. Here are three books in which 
you may be interested. 

•57 Practical Programs and Games In 
BASIC (Ken Tract on; Radio Shack #62-2008) 

The presentation of these programs includes 
a brief description, any math formulas used, a 
sample run, a list and a flowchart. As the title 
indicates, the programs are in BASIC. Most 
will run on Level II as written, but a few require 
modification. For Level I users, more extensive 
modifications are needed. 

Though this volume is well written, there is 
little here applicable to education except for the 
advanced math student. 

Contents: mathematical functions (42); 
games (8); electronics (3); miscellaneous (4). 

980 Programs For The TRS-80 (Perry and 
Brown, editors; 1001001 Inc., Peterborough, 
NH 03458) 

This book was offered originally as a bonus 
to charter subscribers of this magazine. The 
listings are in small print but there are plenty of 
them . All but a few of the programs will fit into 
a 16K machine. You will find a variety of edu- 
cational programs here. 

Contents: instruction (IS); business (13); 
games (IS); utility (6); personal use (10); energy 
conservation (3); amateur radio (6); electronics 
(4); miscellaneous (8). 

Instruction breakdown: electronics (1); math 
(6); social studies (4); reading/spelling (3); 
music (1). 

• TRS-80 Programs (Rugg and Feldman; 
Radio Shack #62-2064) 

This book contains 32 programs for Level II. 
All will fit into a 16K machine and most will fit 
into 4K. Each program is explained in thorough 



detail including suggested modifications for 
different uses. The program discussions are so 
complete that this volume is excellent for study 
by example, to improve your own program 
writing. One of the instructional programs 
(Flashcard) can be used with many subjects and 
grades. 

Contents: instruction (7); games (13); per- 
sonal use (2); business (I); math functions (9). 

When you are typing a listing into your 80 be 
very careful— go slowly and check often what 
you have entered. You know that the smallest 
mistake can prevent a program's running. Es- 
pecially watch out for the letters 1 and O as 
compared with the digits 1 and 0. 

If you have several programs to type, try to 
talk a friend into typing half of them. You can 
then exchange cassette copies and each of you 
will have saved half the time. In any case, it is a 
good idea to take a typing break now and 
again; being tired leads to misteaksl 

Recording Scores 

You may want to record your student's score 
on an instructional program. If you have even 
the simplest printer, you don't have to copy 
scores manually from the display. The follow- 
ing listing will do the job on the Radio Shack 
Quick Printer II. Change the commands to suit 



your printer: 



1035 
1040 



1055 

1050 



PRINT "PLEASE SWITCH ON THE 
PRINTER AND THEN PRESS ENTER- 
IK INKEYS=""THEN 1035 
LPRINT "NAME : "AS :'NAME 
PREVIOUSLY ENTERED 
LPRINT "PROGRAM : AMATEUR 
THEORY II" 

LPRINT "SCORE : "R"RIGHT OF "T" 
ATTEMPTED" 

FOR X > I TO 4 : LPRINT : NEXT 
END 



The variable names will have to be changed 
to agree with those in the program. If you're 
wondering about line 10SS, that simply runs the 
paper up four lines so that the printout clears 
the tearbar. 

This small section prints the essential infor- 
mation and is easily expanded to include what- 
ever you want on the record. Best of all, not on- 
ly can you put it in programs that you write, but 
you can insert it easily into any you have written 
or any that you have bought. 

A Reminder 

Don't forget to send me information on your 
program exchange group so 1 can pass it along 
to other readers. And let me know of any spe- 
cial topics you would like discussed in the fu- 
ture. ■ 
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by Michael Tannenbaum C.P.A. 



" ast night, a warm Sunday evening, while 
JL my dog and I took our customary walk, I 
bumped into my next door neighbor. He looked 
harassed and down in the dumps. On inquiry, 
he told me a sad tale of his slaving over the 
books in his office all weekend long. His major 
problem was getting the payroll recordkeeping 
up to date in order to file his quarterly returns. 
His was a sad, but familiar tale. 

CP/M and CB ASIC 

Radio Shack has recently released the Model 
II Payroll package (Catalog I 26-4503). Al- 
though this effort has some flaws (such as no 
New York city withholding computation), it 
represents a substantial piece of work. It can 
certainly be considered for locations where a 
city tax is not required or can be calculated as a 
percentage of gross pay or federal tax. 

In addition to the Radio Shack package I will 
also evaluate the Structured Systems Group, 
Inc., (SSG) CP/M (Control Program for Mi- 
crocomputers) payroll package. 

It's no secret that TRSDOS has many disk 
operating system competitors. The most popu- 
lar of the alternate systems is CP/M, developed 
by Digital Research, Pacific Grove, CA. CP/M 
was established as an industry standard long 
before the Model 1 TRSDOS was a working 
system. In fact CP/M was almost adopted as 
the Model I operating system and was licensed 
by Tandy although it was never released. 



The major problem with CP/M in the Model 
I was that standard CP/M required low mem- 
ory in order to work. This area was already 
used by the Level II ROM. CP/M had to be re- 
written to function above the ROM. 

Because CP/M has been readily available, 
many firms have developed software to inte- 
grate with it. One such firm, Software Systems, 
Inc., developed a BASIC interpreter called 
CBASIC. CBASIC differs from standard Ra- 
dio Shack BASIC by requiring a compilation 
phase before execution. At the conclusion of 
the compilation phase, a special program is 
created that can be executed but not listed . It is 
interpreted by the run-time module of the 
CBASIC system. In this way vendors of 
CBASIC programs can retain control of the 
source code. This means that purchasers of 
CBASIC programs cannot modify the pro- 
grams without the assistance of the vendor. 

SSGPayrol 

One of the vendors using CBASIC and 
CP/M is SSG of Oakland, CA. Their payroll 
system is distributed by computer stores 
throughout the country and is part of a total 
integrated accounting system. Although the 
system is distributed on three single-density 
eight-inch disks, it will run on a two-drive 
Model II. Drive A (equivalent to drive in a 
TRSDOS system) contains the system and drive 
B (equivalent to drive 1) contains the data. The 
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Transform your programming language 
into a real data base management system 



HDBS Interfaces 
with CBASIC under CP'M. 
with TRS-80 (Models I and II). 
and with APPLE DOS 



A major breakthrough in data handling for 
micros! At best, existing programming 
languages provide only rudimentary file 
handling capabilities. With HDBS 
(Hierarchical Data Base System), you can 
now transform your programming 
language from an ordinary file handling 
system into a flexible, powerful, and 
productive data base management system. 

HDBS provides the two components any 
genuine data base system must have: 

1. The Data Description Language (DDL), an 
easy-to-use. stand-alone language for 
specifying blueprints or schemas of data base 
organization. 

2 The Data Manipulation Language (DML) for 
manipulating (storing, accessing, modifying, 
deleting) data organized according to a data 
base blueprint. The DML extends your data 
handling capabilities by allowing you to 
embed powerful data manipulation 
commands in the programs you write. The 
commands are stated through the "CALL" 
facilities of your programming language. 

HDBS users are. . . 

• free of the need to design files. 

• free of the need to merge files; there is no 
scattering of data over several files. Records of 
many different types are automatically 
maintained in a single, integrated 
organization. . .one that can be spread over 
numerous disk drives. 

• free of the need to be concerned with disk I/O 
because it is handled automatically by HDBS. 

HDBS offers. 

• hierarchical schema designs 

• data base schemas of up to 254 record types; 
each record type may contain up to 255 fields. 
The size of a field may be up to several 
thousand bytes in length 

• data bases spread over one to eight disk 
drives. HDBS is independent of the sizes and 
types of drives. 

• user-defined names for fields, record types, 
and sets. 

• records maintainable in several sorted 
orders. . .and in other orders as well. 

• written in machine language for maximum 
execution efficiency and minimal memory 
usage. 

• available versions: Z80 (requires approx. 18K), 
6502 (approx. 26K), 8080 (approx. 22K). Total 
memory requirement must allow for buffer 
areas. 

For more information on the HDBS. write or call 
us today! 






HDBS can be used to extend any of the 
following programming languages under 
the indicated operating systems; 

CP/M with CBASIC ; Microsoft BASICS, 
FORTRAN or COBOL: InterSystem 
PASCAL/Z; Sorcim PASCAL/M; Micro Focus 
CIS COBOL; Digital Research PL/I 
MVT/FAMOS with BASIC 
OASIS with BASIC 
TRSDOS and NEWDOS (Models I and II) with 

Disk BASIC 
North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language interface available on all 

above systems. 
Note: Because HDBS can be integrated with a 
wide range of languages and operating systems, 
it provides uniform methods of data handling 
across those many languages and systems. 

HDBS/QRS. An interactive Report- 
Writer/Query-System with these features." 

• may be customized for non-technical users. 

• complex retrieval conditions may be specified. 

• detailed reports can be quickly generated. 

• wildcard and "match-one" string specifications 
included. 

HDBS/SRS. This Schema Redesign System 
permits. . . 

• renaming fields, record types, sets. 

• adding new fields to existing record types. 

• allocating additional pages to an existing data 
base. 

Ordering information (applicable to Z80. 
8080, and 6502 versions): 
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CP/M and CBAS1C software required to run 
the system are not included. 

Simple payroll systems usually involve a 
combination of automated and manual tech- 
niques. Automation is generally applied to the 
mechanical calculation of the withholding taxes 
and net pay. Check writing and maintenance of 
employee earnings data must be accomplished 
by hand. Because many devices used for auto- 
mation purposes have the capacity to store the 
payroll data, cumulative totals can be carried 
forward to permit the preparation of required 
tax returns. 

Payroll preparation does not require compli- 
cated calculations. Most of the parameters are 
defined by federal, state and local withholding 
charts. Since these charts are usually quite 
short, they can easily be accommodated in 
memory and referenced by a table look-up rou- 
tine. This routine usually converts gross pay to 
an annualized figure by multiplying it by the 
payroll frequency. The resulting figure less ex- 
emptions is referenced to the various tables to 
calculate the tax due. The tax is then divided by 
the same payroll frequency to determine the tax 
required when calculating net pay. For the cur- 
rent pay period these calculations must be per- 
formed for every eligible person on the payroll. 

A series of parameters is supplied for each 
employee to determine which tax table is used 
and which exemptions are to be applied. Typi- 
cally these are specified on the employee earn- 
ings master file. This master file is usually quite 
long and complex. For example, the employee 
master file in the SSG payroll system is almost 
700 bytes long. 

The need for such large files limits the 
amount of data that can be accumulated for 
each employee. For this reason neither Radio 
Shack's nor the SSG's payroll system have a de- 
tailed employee earnings history. Both systems 
carry cumulative quarter-to-date and year-to- 
date information only. This can create a prob- 
lem if it is necessary to know payroll data by 
employee for specific pay periods. Otherwise, 
both payroll systems will do an excellent job of 
keeping payroll records. 



Similar Features 

The features of the two systems are similar in 
many respects. Both calculate deductions from 
employee wages for federal income tax with- 
holding, Social Security, state disability and 
state and local income tax. 

Both systems allow you to preload the em- 
ployee payroll earnings record with informa- 
tion that remains constant for each pay period. 
If there are no changes, payroll calculations will 
be automatic. Default tax rates for FICA and 
federal withholding tax tables are also provided 
by both. 

The Radio Shack payroll will not handle lo- 
cal income taxes, if withholding is based upon a 
table. It will only handle local income taxes if 
the withholding amount is calculated as a per- 
centage of gross pay of Federal Tax. 

Radio Shack's Model II Payroll package 
uses two special function keys, Fl and F2, to 
control editing and data entry. Because the 
SSG's package was not designed for a specific 



function, keys are not enabled. The control key 
and lettered key combinations are used to allow 
you to call files or update records. 

While the SSG system provides payroll with- 
holding tax tables for New York state and New 
York City, the Model II Payroll package pro- 
vides the guidelines to generate the necessary 
tables for all SO states. 

Payroll data is entered into the SSG system in 
batches. Although the screen presentation and 
data entry phase are relatively cumbersome, the 
number of different items that the system will 
accept is outstanding. Data such as withholding 
tax overrides, special payments and expense re- 
imbursements are easily accommodated. 

The Model II Payroll's data entry screen dis- 
plays the full gross to net calculation. Changes 
are easily made to the necessary fields and the 
calculation is updated instantly. In addition, 
there is a time card calculator mode which al- 
lows you to input daily hours and calculate the 
weekly hours right on the screen, which is a 
great aid to data entry. At the conclusion to the 
data entry phase, a payroll journal can be 
printed. 

In the SSG system the data that is entered 
must be sorted and a batch listing prepared be- 
fore the payroll can be calculated. From a secu- 
rity point of view, separating the data entry 
function and calculation procedure is better. In 
the Radio Shack system it is quite possible to 
edit a payroll after checks are printed, and re- 
print a single check . It is not possible to do this 
in the SSG system. 

Both systems use a preform at ted check. 
Checks will have to be ordered that are compat- 
ible with each system's printing program. Both 
systems print payroll journals, check registers, 
and journal entry data. Both can also be inte- 
grated into a companion general ledger system. 

The SSG program differs in handling payroll 
expense information. In the SSG system it is 
possible to arrange employee payroll expense in 
five categories on a percentage basis. For exam- 
ple, if a employee works half his time in design, 
and half his time in sales, it is possible to dis- 
tribute half his earnings from a sales payroll 
category and the balance from a design payroll 
category. The Radio Shack Model II Payroll 
cannot. Regular time, overtime, double-time, 
vacation and holiday payroll categories are 
used instead. 



Application Limits 

The lack of a payroll distribution by cost cen- 
ter in the Radio Shack payroll could limit its ap- 
plication in firms with many payroll cost cen- 
ters. The only alternative would be to prepare a 
separate payroll for each cost center, so that 
payroll expense can be charged to the proper 
accounts. 

However, in environments where an analysis 
of gross pay is necessary and overtime pay, va- 
cation, holiday and sick pay must be separately 
identified, the Radio Shack payroll system has 
a clear edge. In the SSG system these items are 
not separately identified. They are combined 
with the FICA and UIT tax expense in deter- 
mining the total salary charge. 

From an accounting standpoint, combining 



salary and non-salary amounts into a single ac- 
count is not desirable. To perform a payroll au- 
dit the pure salary expense figure must be avail- 
able for review. 

Both systems prepare a full spectrum of 
quarterly and annual reports. In addition, mas- 
ter file printouts and individual employee rec- 
ords are available showing cumulative earnings 
paid, along with other year to date statistics. 
The SSG master file also has provisions for ac- 
cumulating data, such as accrued vacation and 
sick pay. These statistics are not available in the 
Radio Shack payroll. The SSG payroll costs 
SI, 2 SO and is available from distributors of 
CP/M systems throughout the country. In or- 
der to run the payroll, purchase of the CP/M 
operating systems and CBAS1C is required. Be- 
cause CP/M for the Model II costs $195 and 
CBASIC costs an additional $100, the total cost 
of the SSG payroll system is a shade over 
$1,500. The Radio Shack payroll system costs 
less than $400 with slightly fewer features. 

There has to be a powerful incentive to spend 
the additional $1,100 for the SSG payroll sys- 
tem. 

The SSG system represents a mature soft- 
ware system which has already been used many 
times. The Radio Shack system, on the other 
hand, is a brand new package. Experience with 
new software products indicates that there will 
probably be a "shake out" period before all the 
bugs are worked out: Bugs can contribute sig- 
nificantly more than $1,100 of aggravation in 
an industrial environment. 

An example of the care in the SSG system de- 
sign is the use of data files with numbered ex- 
tensions. If a foreign file gets into the system, 
the internal number checking of the operating 
system will indicate that an error has occurred. 
These advanced techniques are generally trans- 
parent to the user, but should an error occur, 
an error message will appear so that recovery 
procedures can begin. 



More Information 

Considerably more information is provided 
about the SSG system than the Radio Shack 
system despite the fact that Radio Shack 's has a 
source code listing. The SSG system is also de- 
signed to accommodate additional custom pro- 
grams. If you wish to write a program to accu- 
mulate employee earning statistics, it can be in- 
corporated and selected from the menu. The 
structure of all files and a complete input and 
output tracking of each run is provided for pro- 
gramming. This can also be used to aid restart 
and error correction procedures. 

While there is no doubt that Radio Shack 
software will also include this data at sometime 
in the future, the payroll documentation pack- 
age is not there yet. It is a good bet that as Ra- 
dio Shack software is distributed to more com- 
mercial environments, the documentation and 
system controls will eventually evolve to the 
same level as the SSG system. 

Although the SSG system represents a more 
mature, flexible and comprehensive system, the 
Radio Shack payroll system, if used with 
knowledge of its limitations, will prove a useful 
accounting tool as well. ■ 
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NOW YOU H^Y€ A 
CHOIC€ OF SOFTWARC 

FOR YOUR 
MODEL I or MODEL II. 



Structured Systems Group 
Graham -Dorian 

Magic Wand 

Digital Research, Inc. 

Osborne/McGraw Hill 

Compiler Systems 

Software Mart Software 

Software-Mart ~ 

24092 Pandora St • El Toro CA 92630 

In California Call (714) 768-7818 Call Toll Fraa 1 (800) 854-7115 

QQ 24 Hour Service 3E 

OUR DEST ADS ARE HOT WRITTEN — THEY'RE RUHHMG OH TRS-80'* 

All Software Marl Programs arc sold mm-mM" basis and with -AH Faults" Prices and programs ere subject to change without notice. 

Magic Wand™ is a Trademark of Small Business Applications. Inc. 



If You've Ever Dreamed of Flying 

These 7 flight simulation programs can take you aloft, into the realm of powered 
flight. We're Instant Software— Fly Us! 



Night Flight 




May, 1941— The dreaded Axis battleship, 
the Bismarck, has broken out of the North Sea 
and is now somewhere in the North Atlantic. 
Your mission is to make a nighttime photo 
reconnaissance flight over the Bismarck. These 
photos will help the Admiralty determine the 
extent of damage done to the Bismarck in a 
previous battle and whether the British fleet has 
a chance to sink the German pocket battleship. 

The Night Flight program lets you take-off, 
fly, and land a propeller driven aircraft. You 
can practice approaches and landings with a 
full on-screen display of the landing field infor- 
mation. The instructions with this program can 
practically teach you to fly. 

Somewhere out on the cold, gray North 
Atlantic, the Bismarck tries to elude her pur- 
suers. Your photos are vital. Launch yourself 
into the night sky with the Night Right pack- 
age. 
Order No. 0117RS9.95 




Air Flight Simulation 

Your aircraft is on the runway loaded with 
fuel, instruments feeding the computer a con- 
stant stream of information. 

A glance at your flight screen gives you air- 
speed, altitude, and compass heading. After 
you take-off, the all important Ascent/De- 
scent-Turn/Bank Indicator will tell you the at- 
titude of your aircraft at a glance, whether you 
are climbing, diving or banking into a left or 
right turn. 

Your mission is a short one. You have a max- 
imum possible range of about 50 miles, on one 
precious tank of fuel. Your objective is to take- 
off, fly the aircraft, and land without crashing. 

You may not have been at the controls of an 
aircraft before. The basic flight instructions 
enclosed will be invaluable. Included are ex- 
planations on basic aerodynamics and prin- 
ciples of flight, plus illustrations telling you 
how to recover from dangerous maneuvers. 

Your aircraft will respond rapidly to the con- 
trols, and your movements must be delicate. 
Too much airspeed and your aircraft could ex- 
plode from overstress. If the airspeed is too 
slow, you might stall and crash. A clumsy turn, 
and you might find yourself flying upside 
down, fighting to regain control. 

It will take a few hours of flight time, before 
you can take-off and fly a correct flight plan. 
By then you will be expert enough to attempt 
aerobatic maneuvers. 

With Air Flight Simulation and enough 
flight time, the sky's the limit! 
Order No. 0017R $9.95 




Instant Software 



Flight Path 



The Right Path package will let you experi- 
ence all aspects of modern day aviation. 
Mountain Pilot transforms you into a daring 
bush pilot as you fly badly needed supplies to 
a remote gold mining camp. You'll have to 
cross a hazardous mountain range, while 
struggling with headwinds, tricky navigation 
and rapidly diminishing fuel. 

Watch your airspeed, altitude and rate-of- 
climb or you could stall-out and crash. If you 
deliver your supplies, you can't relax; you 
must return over those mountains with a 
heavy cargo of gold bullion. 
O'Hare is a control tower simulation where 
you become an Air Traffic Controller. The 
lives of hundreds of people become your 
responsibility as you guide aircraft through 
your control sector to a safe landing. 

You'll have to deal with different aircraft 
requirements, wind change warnings and 
potential midair collisions. But no matter 
what happens, you must bring in each of the 
twenty aircraft in your tour of duty. 
Precision Approach Radar combines the skills 
of pilot and Air Traffic Controller. You 
become the pilot's "eyes" as they try to land 
in limited visibility conditions. Your com- 
mands guide the aircraft in its approach to the 
field and a safe landing. 

The Flight Path package covers both sides 
of flight procedure, from the thrill of flying to 
the tense drama of air traffic control. 
Order No. 0171R $9.95. 



TO ORDER: Look for these pro- 
grams at the dealer nearest you (see 
list of dealers on page 206). If your 
store doesn't stock Instant Soft- 
ware send your order with payment 
to: Instant Software, Order Dept., 
Peterborough, N.H. 03458 (Add 
$1.00 for handling) or call toll-free 
1-800-258-5473 (VISA, MC and AE 
accepted). 



Prices subject to change without notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 



Jet Fighter Pilot 

The Jet Fighter Pilot package takes you as 
close to real combat dying as possible . . . with- 
out pulling G's. 

In this brilliantly realistic simulation, you 
become the pilot of a high performance, twin 
turbo-jet fighter. Total control of the aircraft is 
yours. 

At the start of your mission, you'll go 
through an entire engine start procedure before 
your flight (provided your ground maintenance 
is up to par). Your takeoff will be from either 
the deck of an aircraft carrier (via a steam 
catapult) or from an airfield. 

All controls respond the same as they would 
on a real jet fighter. You'll have to constantly 
monitor your display and make adjustments to 
your throttle, flaps, rudder and air spoilers. 
You decide when to retract flaps, landing gear 
and release the auxiliary fuel drop-tanks. 

Your on-board navigational computer will 
direct you to your selected airport. The 
Cihdeslope I ocali/er information will aid you 
in approaching and landing on an aircraft car 
rier deck or airfield. 

The Weapons Control Computer will arm 
your missiles, provide you with the range and 
bearing to a target, and tell you when to attack. 
And, if things should get a little too hot, you 
have an ejection seat command for egress. 

For a carrier -based landing, you'll have to 
deploy your tail hook. For a land-based land- 
ing, you'll need reverse thrust and your drag 
chute. 

After you've flown a few missions with the 
Jet Fighter Pilot package, you'll know you've 
earned your wings. 
Order No. 0159R $14.95 








Ball Turret Gunner 

"No personal consideration should stand in the 
way of performing a public duty. " 

A 19th Century Terran military commander 

For years the Petro Resource Conglomerate 
has attacked our photon collection stations and 
strangled our deep-space trade routes. The 
PRC Exxonerator Class light fighters (code 
name: Gnat) have been their main weapon. 
Now you can strike back, by joining the Ball 
Turret Gunner Service. 

Imagine yourself at the control console of an 
LW-I4I7 Stratoblazer (Type B Strategic Laser 
Weapon). Your Hindsight Director informs 
you that a Gnat fighter is coming in for an at 
tack. You pivot your gigawatt laser turret until 
you can see the target on your monitor. The 
Range Indicator shows him coming in fast. The 
Targeting Computer studies his course and 
speed as your finger tenses over the firing key. 
You know you'll have only a fraction of a sec- 
ond in which to react. The Gnat fighter's eva- 
sive maneuvers cause him to dance in your 
sights. Suddenly, you see the FIRE Command 
and you react instinctively. Your laser beam 
lashes out and reduces the Gnat to an expand- 
ing ball of ionized gas. Mission accomplished! 

Ball Turret Gunner, with your choice of mul- 
tiple levels of difficulty, optional sound effects 
and superb graphics, is more than just a game. 
It's an adventure. Experience it! 
Order No. 0051R $9.95 



Airmail Pilot 

Let the Airmail Pilot package take you back 
to the early days of aviation history. Your 
plane is the Curtis JN4-D. affectionately 
known as the Jenny. You must fly the mail 
from Columbus to Chicago. 

The Jenny carries only 26 gallons of fuel. 
You'll have to stop along the way. Bad 
weather may force you down. Electrical 
storms may turn your aircraft into a mass of 
flaming wreckage, or ice may form on your 
wings and plunge you to certain death below. 
But, the mail must get through. 

The onboard clock will show your elapsed 
time. Your mission is to complete the flight as 
quickly as possible. 

Experience the thrills of flying, when air- 
craft were mere fragile machines of wood and 
fabric, with the Airmail Pilot package. (Scarf 
and flying helmet optional.) 
Order No. 0106R $9.95 



Cosmic Patrol 

WARNING: PLAYERS OF THIS GAME 

SHOULD BE PREPARED FOR A STATE 

OF REALISM HITHERTO 

UNAVAILABLE ON THE TRS-80 

The Cosmic Patrol program puts you in the 
command chair of a small interstellar patrol 
craft. Your mission is to defeat Terran space 
and prey on the Quelon supply ships which 
carry essential parts and lubrificants for that 
implacably hostile robotic force. The drone 
freighters are fairly easy pickings for the ac- 
complished starship pilot, but beware of the 
l-Fighter escorts. They're armed, fast and pi- 
loted by intelligent robots linked to battle com- 
puters. They never miss. 

The Cosmic Patrol program is not just an- 
other search and destroy game. With its fast, 
real-time action, impressive sound option and 
superb graphics, this machine-language pro- 
gram is the best of its genre. 

Don't keep putting quarter alter quarter into 
arcade games or spending big bucks for video 
game cartridges. Get Cosmic Patrol from In 
stant Software — and get the best for less! 
Order No. 0223R $14.95 




Instant Software 



Prices subject to change without notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 



SO REVIEWS 



* ' Typical program samples 

include preliminary comments, 

fully annotated source code, 

line by line explanations 

and descriptive notes. " 




Inside Level II 

John Blattner and Bryan Mumford 

Maori ord Micro Systems 

Summerland, CA 

Softcover, 65 pp. 

$15.95 

by Dcaab Balbory Kltsz 



Computers like the TRS-80 have somewhat 
dulled our sensitivities. We accept crude 
screen imagery and dream of high resolution 
graphics, which are still a far cry from fine- 
grained photography. 

Four hundred years of design have given us a 
wealth of elegant typefaces that express the util- 
ity of writing and please the eye, yet we are con- 
tent, even enthusiastic, with the unpleasant dot 
matrix characters on video and printer. We per- 
ceive squawks and bleeps as something reminis- 
cent of music, in spite of composers and per- 
formers who cringe at these frigid sounds. 

It was a refreshing experience to receive In- 
side Level II, a volume of valuable information 
about the TRS-80's ROM, yet immensely 
thoughtful, literate and cleanly designed. 
Mum ford Micro Systems may be a small com- 
pany, but it isn't a member of the "type it, copy 
it, bind it in the attic" crowd, represented by 
many shoddily prepared volumes. 

Pioneers though we all may be in this Held, 
we should not permit our aesthetic senses to be 
bludgeoned. For their artistic efforts alone. 
Mum ford Micro is to be thanked. 

Inside Level II is the result of a cooperative 
effort by John Blattner and Bryan Mumford. It 
presents 18 chapters of detailed descriptions of 
and applications for ROM subroutines and en- 
try points. 

Blattner and Mumford tell us in their intro- 
duction that there is an efficient scheme for 
linking BASIC and assembly language pro- 
grams: "The result can be a single, smoothly 
joined program that combines the best features 
of both languages - the ease of writing, string 
capability and input -output powers of BASIC, 
together with the speed of execution of assemb- 
ly languages. It is not atypical for 25 percent of 



a given program (written entirely in BASIC) to 
require 95 percent of the operating time. If this 
time-critical part can be rewritten in assembly 
language and efficiently linked to the remain- 
der of the BASIC program, one can enjoy the 
best of both worlds." 

The text begins with a general presentation of 
the way BASIC is organized throughout ROM 
and RAM. Important memory locations and 
the major entry and exit points of ROM sub- 
routines arc detailed. ROM utilities (registers, 
buffers and variables) are covered, and three 
chapters are dedicated to manipulation of 
numerical data. 

Significant input/output routines are 
carefully explained, and a potpourri of miscel- 
laneous Level II subroutines is also covered. If 
you are looking for a list of the tokens used by 
BASIC, they are in this book; you'll discover 
the easiest ways to send text to the screen, get a 
string of characters from the keyboard and pro- 
duce text on a printer. With each and every rou- 
tine that has a link to the disk system there is a 
boldface paragraph marked "Disk System 
Caution". 

Part Two of Inside Level II applies the ma- 
terial from Part One, encompassing assemblers 
and monitors, relocating BASIC programs, 
VARPTR use, BASlC-assembler program 
linking, expansion of USR calls from one to 
ten, linking multiple program segments and 
tape load/save. The book concludes with sam- 
ple composite (B ASIC/assembly) programs 
and tape utilities to CSAVE/CLOAD compos- 
ite programs at speeds higher than 500 baud. 



Typical program samples include preliminary 
comments, fully annotated source code, line by 
line explanations and descriptive notes. Not- 
withstanding the detail and careful illustration, 
Inside is by no means an easy book. We've all 
heard by now from the purveyors of instant so- 
lutions the problems of learning machine lan- 
guage. There are no tricks. 

Although machine code and assembly lan- 
guage are viewed as drudgery, it's not possible 
to put shortcuts to work unless we have some 
idea of how they function. Consider that BA- 
SIC is already a kind of black box; sudden 
death during string sorting is just one example 
of that. Imagine debugging a BASIC program 
full of ROM subroutines — it's a shortcut to 
madness! Blattner and Mumford say it bluntly: 
"To take full advantage of the information in 
this book requires a knowledge of Z-80 assemb- 
ly language programming." 

It should be noted that Level II is undergoing 
some change and improvement, and newer 
TRS owners will enjoy better performance 
from their computers. Lest these alterations 
should cause some nervousness about the relia- 
bility of books like Inside Level II, let me men- 
tion that the changes being made in Level 11 
are, for the most part, refinements and there- 
fore will have little effect on major subroutines. 
Some change is made on cassette loading and 
saving, and a few bugs (remember POKE 
16553,255?) have disappeared. The new edition 
of Supermap from Fuller Software indicates 
the differences between new and old Level II 
ROMs.B 



TRS 232 Formatter 
Small Systems Software 
Newbury Park, CA 
S14.95 

by Hugo T. Jackson 

I\en before I ordered the TRS 232 Printer 
^Interface from Small System Software, 1 
could tell from the description in the adver- 
tisement that 1 would not be happy with the 
available software needed to run it. 

When compared with the rather impressive 
features of their TRS 232 Formatter program, 
it was obvious that the software sent free with 
the interface unit was just a bare bones pro- 
gram. As a cautionary measure, I order the 
Formatter program at the same time I ordered 
the equipment. 
Because the supplied program makes no at- 



tempt to monitor line lengths, the first program 
I tried to run ended unsuccessfully. My printer 
output the first line of data until it reached the 
end of its carriage, where it stayed, typing letter 
over letter, until my program had kicked out 
what it considered to be the last character in the 
line. So much for the free software! 

Getting There From Here 

The Formatter program comes complete 
with a seventeen-page comprehensive manual 
which serves as an example of how documenta- 
tion should be presented. After listing all the 
available options, along with a brief description 
of each, it details the loading procedures and 
memory size requirements for the program. 

Having studied the manual, I reset my com- 
puter, set the memory size as required and load- 
ed the Formatter (which is a BASIC program). 
When you type run, the program POKEs the 
machine language program into high memory 
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and cycles through the various options. It 
modifies the machine language program now in 
memory to reflect your choices. You can then 
delete the Formatter program and load or run 
any of your own programs. 

What options are available to you? First of 
all, the Formatter supports nearly every baud 
rate I've ever heard of, and even if your printer 
doesn't accept one of the ten available, the 
manual describes how to modify the program 
in order to create non-standard baud rates. 

If your printer requires a line feed after a car- 
riage return, the Formatter generates one auto- 
matically. If your printer recognizes form 
feeds, it also generates these instead of a num- 
ber of carriage returns or line feeds, to get you 
to the top of a new page. Needless to say, if it 
can execute line feeds, this saves your machine 
a fair amount of wear and tear. 

One of the best features of the Formatter 
program is that it allows you to set the maxi- 
mum line length. If the program you are run- 
ning exceeds the maximum chosen, the For- 
matter automatically generates a carriage 
return (and line feed if needed), carrying the re- 
mainder of the text onto the next line. 

The Early Line Option 

Another great feature of the program is the 
"Line Length For Early Line Termination." 

Say you have a line in your program that is 
eighty characters long. As your printer has only 
a seventy-column carriage, you have asked for 
a line length of seventy. 

But what if the last word in the line being 
printed is microcomputing! Normally, micr 
would appear at the end of the line and the re- 
maining letters on the following line. 

By taking advantage of the early line option 
and requesting an "intelligent" termination at 
sixty characters, the Formatter program begins 
testing every character from sixty onwards until 
it finds a space, comma, colon or semi-colon. If 
and when it does, the program ends the line at 
that point, generates a carriage return, tabs in- 
ward five spaces and prints the remainder of the 
line. This makes for more readable listings. 

If your printer requires nulls before it accepts 
any more characters, the Formatter sends up to 
127 nulls after a carriage return before it con- 




tinues sending text to the printer. 

You can also set the number of lines to ap- 
pear on each page, as well as the number of 
spaces to appear between pages. This cures 
many headaches, as I used to waste plenty of 
paper trying to prevent my printer from print- 
ing lines on the perforations of the paper. 

High on the list of program features is the 
option which directs the Formatter to print the 
same information it is sending to the printer on 
the video monitor. 

If you have disks and can't see yourself giv- 
ing them to me, you should take advantage of 
the next option, which disables interrupts from 
the disk controller. If you don't, any generated 
interrupt destroys the baud rate timing loops in 
the Formatter program, and the result is gar- 
bage. 

Additional Features 

The Formatter program even inserts an auto- 
matic keyboard denounce routine. To top it 
off, there are four special features, well worth 
the purchase price in their own right: 

To stop printing for any reason, you need 
only press the space bar. After that, you can 
print a single line at a time by repeatedly push- 
ing the space bar. To return to uninterrupted 
printing, push any other key. 

If the program isn't printing properly, or you 



typed LLIST inadvertently, you can stop the 
listing and return to BASIC simply by pressing 
the break key. No more keyboard lockup! 

If you requested the keyboard debounce rou- 
tine, you also can use the clear key to reset the 
lines per page counter, insuring that all your 
listings start at the top of the page. If you didn't 
request the keyboard debounce routine, you 
can still reset the line counter by typing 
LPRINT CHR$<3). 

The Formatter also sends to the printer any 
material that is being printed on the screen (bar- 
ring graphics, of course). Now I can use the 
TRON and TROFF functions of Level II BA- 
SIC intelligently. 

While they are great features, I am sure 
you'll agree that the line numbers just zip by 
too quickly to be of any practical use. Using 
this feature, I can now get a permanent record 
of where my programs have been wandering. 
This option is enabled by executing LPRINT 
CHRS(1) and disabled by typing LPRINT 
CHR$(2). 

Biting the Hand That Feeds 

My only complaint about the Formatter pro- 
gram is that you cannot set a left-hand margin. 
Admittedly, for such a great program, this is a 
small point, but I do wonder why it didn't oc- 
cur to them. ■ 



inseq-80 and Insort-80 
SAM Systems, Inc. 
Marlboro. MA 
TRS-80 32 and 48K Disk 
$49.95 

by Dennis Thurlow 

As the darkness slowly parts and the mys- 
teries that have so long enshrouded the 
TRS-80 disk are revealed, more and more good 
utility packages are finding their way to 
market. These packages tend to be for the soft- 
ware developer rather than the end-user as they 
require a working knowledge of disk formats 
and machine language routines. Inseq and In- 
sort are no exception to the rule. 

The "buy-me" on the cover of the SAM 
package says, "A must for anyone writing busi- 
ness programs." At best this is an understate- 
ment . These routines are so fundamental to the 
handling of disk files it's hard to understand 
why Microsoft didn't include them in the Disk 
BASIC. 

Inseq uses six variables, two of which are 
subscripted, and four string variables, two of 
which are also subscripted, as well as USER 
functions one through six. Two invisible bytes 
are also added to each file. 

Same Variables 

lnsort uses the same variables and memory 
that must be protected when BASIC is entered. 
It uses USER7 temporarily. Both programs 
were written to work with NEWDOS or VTOS. 
(If you have TRSDOS, you have to do a little 
rewriting.) The rewrites are well documented. 
The only thing that might be called a bug is that 



neither system will allow you to specify a drive 
for files you are creating, unless the file name 
has an extension. 

The Indexed Sequential Access Method 
loads into high memory before BASIC is en- 
tered and the controlling BASIC program is 
built by another BASIC program on the disk. 
You may also access the functions by USER 
calls from your own program if you don't want 
to use theirs. You can read files sequentially, or 
refer to them by an index for reading, writing 
or deleting. A housekeeping function makes 
sure all files are closed and parameters are re- 
set. A Data Base Utility allows you to convert 
already existing files to indexed sequential 
ones, lets you set up empty files to fill later, 
create a file by key from another file, and purge 
and reorganize files on a single disk system. 

lnsort allows ascending and descending sorts 
for ASCII or numeric fields. Any record length 
up to 255 is supported; keys can be any length 
up to full record size; sorts can be done on as 
many keys as memory will allow. The number 
generally falls between 36 and 40. A BASIC 
program can be generated to make the calls for 
you, or you can call them yourself with USER. 
The generated program allows you to make up 
to five CMD calls and/or automatically call up 
the next BASIC program from disk. 

Sort times are admirable: 3000 files with 10 
character keys can be sorted in 17 minutes, 50 
files in 35 seconds. The screen constantly tells 
you how the sort is progressing. 

Both utilities have extensive error trapping 
and flagging. Both are easy to use after a little 
practice with the demonstration files provided 
on the disk. For TRS-80 data file processing, 
both are a must!! 
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CP/M® 1 - based Business Software for TRS-80® 2 computers on 
. . . the fastest Mod-ll CP/M with the most features!!! 



Over 610,000 bytes/disk 
Downloading package included 
1 ,200 baud operation of serial 
printers without data loss 
Single drive backup 



Mixed single/double density on any 
of 4 drives (even a 1 -drive system) 

Ultra-fast disk operation 

Emulation of cursor addressing for 
any of several "dumb" CRTs 



Auto-LF printer support & ASCII 
top-of-form software (LPIII) 

Supplemental document describing 
our implementation 

User-settable function keys 



MOD-IICP/M $250.00 MOD-I CP/M $150.00 CBASIC2* 3 (Mod I or II) $110.00 

The following software for Mod-ll CP/M only unless otherwise stated ('-requires CBASIC2): 



RM/COBOL* 4 - Only COBOL for CP/M with alternate keys (multi- 
key ISAM), CRT screen handling, interactive debug, Z80 code, and 
the most useful Level 2 features. Compatible with Tandy's 

COBOL-but runs faster! $495.00 

PMS (Property Management System) - Interactive, menu-driven 
system includes full Q/L, budgeting, cash journal, delinquency 
list, tenant activity/rent roll, complete audit trail and reports 

on vacancies, lost rent, and vendors $650.00* 

demo disk & manual 75.00* 

APH (Automated Patient History) - General-purpose question- 
asking, answer-printing system furnished as self-administered 
review-of-systems general patient history (Mod-I also) ... $ 1 75.00* 



MAGIC WAND* 5 - Full-feature word processing, true proportional 
spacing, file merging, and use of full-screen editor for source 

programs or data $400.00 

RPA (Residential Property Analysis) - Analyzes income and expense, 
financing, taxes, inflation and depreciation on home, condo, or 
apartments over a user-selectable time. Shows payoff in terms ot 
ROI, Cap rate, cash-on-cash. Amortization schedules and 
worksheet $300.00* 

demo disk & manual 35.00* 

RBC (Rent/Buy Comparison) - Sales or investment tool to compare 
renting and savings account investment vs. purchasing a particular 
property $250.00* 

demo disk & manual 35.00* 



Osborne & Assoc. CBASIC source programs (Mod-I also): 

Payroll w/Cost Accounting $250.00* General Ledger w/Cash Journal $250.00* 

Accta. Payable/ Accts. Receivable $250.00* O&A CBASIC Books (ea.) $ 20.00 

\ferbailm #e media: (Qty. 100 prices) 

5V*" single density $2.50 ea. 

8" certified double density $4.00 ea. 



8" single density $ 3.00 ea. 

450' tape cartridges $20.00 ea. 
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8041 Newman Ave., Suite 208 
Huntington Beach, CA 92647 
(714)848-1922 



Registered trademark of: 

* 1 Digital Research 

* 2 Tandy Corp. 

• 3 Compiler Systems, Inc. 

*' 4 Ryan-McFarland Corp. 

* s Small Business Applications, Inc. 

••Verbatim Corp. 
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Distributed in U.K. by: 

Microcomputer Applications Ltd. 

1 1, Riverside Court, 

Caversham, Reading, England 

TEL: (0734) 470425 



SAY MERRY CHRISTMAS 



■ 




with 




microcomputing 



Give all your friends who own a TRS-80* the best possible Christmas present— 80 
Microcomputing. 80 Microcomputing is the only journal devoted to the TRS-80* and 
jsers . . . the only journal packed with reviews, programs, applications and hundreds 
of dollars worth of software. 80 Microcomputing — the best idea for Christm. 
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Micro Musk 
Radio Shack 
Tandy Corporation 
Ft. Worth, TX 
$9.95 

by Allan S. Joffe 

Nothing is forever. You have just played 
your tenth version of Star Trek and 
relaxed with a binary to hex program. Now the 
blahs have set in. The sure cure is to treat 
yourself to a cassette of Micro Music by Radio 
Shack. 

This package gives you musical notes in- 
cluding sharps, flats and naturals over five oc- 
taves. 

You control the music's tempo with rests, 
tremolos, triplets and staccato notes. There are 
also a number of voice modifying commands 
that change the timbre of the music. 

Innovations 

The documentation is adequate, but, as 
usual, it leaves out some surprises, which prove 
that Murphy will never be forced to the 
unemployment office while computers exist. 
For example, if you program a trill as 
(9TA8B8A8B8), it will trill nicely for about two 
seconds. If you accidentally leave a space be- 
tween the opening parenthesis and the 9, the 
trill will last for about 40 seconds. 

If you enter ((9TA8B8A8B8))— adding an 
opening parenthesis and an additional closing 
parenthesis — the program goes on forever 
unless you break it by holding down one of the 
arrow keys. 

You can turn this bit of adversity into seren- 
dipity by trying the following program: 
((9TC4R8L4R8C4R8CR8)). When you play 
this, the result is a Morse code V that will go on 
forever. This is a simple way to make a V-test 
tape, if that has been the missing element be- 
tween you and happiness. 

If you would like a snappier V, you can 
change the expression as follows: 
((9TC8R8C8R8C8R8C2R8)), and if you want 
to change the tone of the V, you can insert one 
of the tone modifiers such as L, Y or Z between 
the 9 and the T. 

Limitations 

If your musical selections act peculiar or even 
weird, look out for inadvertent spaces after 
opening parenthesis and, the worst offender of 
all, an accidentally inserted closing parenthesis. 
This latter beast will usually cause a slow tem- 
po, a batch of notes that you know you did not 
insert into the original effort. 

If you have to interrupt the program while it 
is playing, use the right arrow key only. If you 
lose sight of the blinking asterisk, which is your 
location guide on the screen, find it by using the 
up arrow key only. Using the down arrow key 
to locate a missing cursor generally results in 
having to reload the system cassette. 

There is another limitation worth mention- 
ing. You do not have unlimited space to write 
your song. You have exactly 16 full lines of 
characters before you start writing over the top 
line. This is only destructive if you are busy 
transcribing a Bach fugue and forget to watch 



the screen! 

With careful keyboard work, some study 
and the ability to read music, you can enjoy this 
fine extension of your TRS-80 and Tandy's 
never-ending fight to educate, instruct and, 
now, amuse. 

The sample listing in the documentation is a 



real tour de force presentation of the "Flight 
of the Bumblebee." It's well worth the effort to 
key it in and then play with the tone modifiers, 
particularly the Z modifier. If you are old 
enough, it will bring back memories of the 
"Green Hornet."! 



Mkro-opoly 

D. Perrln 

Level IV Products, Inc. 

Livonia. Ml 

By Alan and Nkk Grassel 

One of the nice things about computer 
games is that they usually eliminate the 
aggravating paper shuffling and bookkeeping 
that lake the fun out of a game. 

With Micro-opoly you get the added bonus 
of an honest banker. It is written in BASIC for 
TRS-80 Level II with at least 16K. 

The single sheet of typeset instructions, will 
not answer all of your questions about the 
games operation. 

As it stands, if the computer wins the roll of 
the dice, and goes first, you will probably find 
yourself shouting, "Whoa, wait a minute!" 
You can figure out what's happening, but it 
was the job of the program author to delineate 
this in his instructions. 

The program and documentation also 
assume you already have an understanding of 
the board game Monopoly. 

Your answers are entered through INKEYS. 
The H command is to access the information 
displays. The computer can either display a 
specific property you request or it can display a 
rundown of both opponents' holdings. You 
can use these information displays to help you 
plan strategy. 

New zoning ordinances were passed for this 
game. You do not need to own all the property 
in a color sequence to build on any square you 
own, except railroad or utility. 

Though the computer is limited to buying 
houses for only one property at a time, you can 



buy up to four houses or a hotel for as many 
squares as your bankroll will allow. This is a 
cash-only society. No credit allowed. 

If you land on computer property, you'll 
have to pay rent. The computer displays "YOU 
LANDED ON ( name )" and it flashes the 
property name. Then it displays "THAT 
COSTS YOU ($)". 

If you are forced into a negative cash situa- 
tion by any payments the computer requires 
you to sell houses or hotels until you have a 
positive cash balance. You also have the option 
of continuing to sell property until you have 
sufficient cash on hand to feel safe. 

Programming Differences 

There's a little programming quirk involved 
in the property purchasing which should be ex- 
plained here. To add houses, enter the number 
you wish to add. To upgrade to a hotel, you 
must enter 5, although four houses plus one 
equals a hotel in Monopoly. 

Other rule departures from the Parker 
Brothers' board game, Monopoly, require 
automatic and immediate payments when you 
land in jail; houses arc sold back to the bank for 
full price (not half price); rolling doubles three 
times in a row will not send you to jail; you can- 
not sell or trade property squares; there is no 
Get Out of Jail Free card; and Free Parking is 
the repository of all funds which normally go to 
Poor Tax, Hospital Bills, etc. The first player 
to land on Free Parking gets the money as a 
bonus. 

Purists will decry the changes, but for the 
most part it leads to an interesting game with a 
reasonable time frame. And there's no arguing 
about who picks up the game and puts it 
away. ■ 
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Model 440 Paper Tiger 
Integral Data Systeau, lac. 
Naiick. MA 
S993 standard prlater 
$1094 with graphic option 

by James H. Sheafs 

When it became obvious that my printer 
was inadequate, I started looking for a 
new one. Naturally, 1 wanted as good a printer 
as possible. Dealers whom I asked declared that 
Integral Data Systems' Brighter Writers had 
performed satisfactorily with only minor 
breakdowns. They recommended the IDS 
Model 440 Paper Tiger. 

Removable Case 

The Tiger has an attractive, removable mold- 
ed plastic case. It can be removed by twisting 
four knurled retainer nuts. 



All of the controls are reached through cuts 
in the plastic case or are mounted on the metal 
back plate of the printer. A fuse socket, a 1 15 
V-230V selector switch and the main power 
switch are all found on the back plate. There 
are no unguarded openings, so even a clumsy 
fellow like me can reach behind the printer for 
the switch with relative safety. 

In the top of the case on the right are the 
offline/online switch and a form feed/line feed 
switch. The printer must be offline while the 
"self-test" is administered or any form feed ad- 
justments are made. On the left side of the trac- 
tor are the formset/test switch and two banks 
of seven DIP switches. 

The right position of the formset/test switch 
is the self-test pattern. As long as the switch is 
held to the right, the printer prints full line 
lengths of the 96 ASCII characters at the select- 
ed print density. This part of the self -test also 
helps the user align the paper. 



MailMst 
DAR Sales 

Sacramento, CA 95812 
$39.95 

by Chris Brown 
SO Staff 

There you sit with a substantial investment 
in computer hardware, wondering how to 
make it pay its share of the rent. Everyone tells 
you it's easy to get rich using computers, but 
nobody you know is close to breaking even. 
Then, along comes Richard Alva from DAR 
sales. 

He says you can make some bucks with your 
machine by providing a service sorely needed in 
your community. This service involves 
performing a rather simple, but dreary task, 
generating mailing labels. 

Ideal computer stuff, eh? 

With DAR software and Alva's business tu- 
telage, you will be able to establish and main- 
tain mail lists for local businesses and organiza- 
tion. The result: instant money for you and 
your computer. Sound too good to be true? 
Maybe it is, since the success is in the selling, 
and Richard Alva leaves that to you. 

Alva Has a Better Idea 

Richard Alva has had a better idea. Instead 
of going through the hassle of selling his soft- 
ware directly to users, he has gone a step further 
and produced a business package for com- 
puterists. It is up to them to find and then sell 
their users. 

The package is called Maillist and comes 
with software documentation and 100 promo- 




tional letters. Alva's intention is that these will 
be used to drum up interest in the service. He 
even includes an instruction manual detailing 
how to set up your business. 

The author has calculated the costs involved 
in supplying the service and offers a suggested 
price list: ten cents for entering a three-line 
name and address; add three cents if a special 
code is used; add five cents if remarks arc 
entered, etc. 

You say you haven't got a printer? Well, 
don't worry. Richard Alva has thought of that 
too. Just copy your data tapes or disks and send 
them to DAR. For a nominal fee (three cents 
per label), Alva will do the printing for you. 
The same is true for sorting. Normal program 
sort priority is by zip code but, if necessary, 
DAR will sort your data in other formats. 
Again, for a nominal fee. 

The Software 

The program cassette supplied has two pro- 
gram dumps. The first is a 32K, disk-based ver- 
sion of Maillist, the second is a 16K tape-based 
version. The disk version requires only one 
drive and most of the additional memory re- 
quired for the disk version is taken up by 
operating system instructions. 

The Maillist program creates three Hies on a 
disk. Each file is capable of holding up to 123 
names and addresses, and entries are coded to 
the disks. Each disk can hold 375 entries. The 
user manual provides detailed instructions for 
opening, changing and deleting entries in the 
files. The step-by-step inductions seem clear 
enough for the most novice of operators. 

A file sort time in the standard zip code for- 
mat takes only 15 minutes, according to Alva. 

If you think you have a knack for selling and 
want to get a sideline going, DAR's Maillist 
package can give you a start. It comes with a 
30-day, money back guarantee, if not fully 
satisfied, and a promise from Richard Alva 
that you will earn at least ten dollars an hour 
for your trouble. If he can sell you, maybe you 
can sell too.01 




Part of the self-test is supposed to occur 
automatically upon power up. Spontaneously 
printed characters presumably indicate a mal- 
function. 

Both paper tractors are continuously ad- 
justable, so odd-sized paper widths can be han- 
dled, as well as the more common widths, up to 
a maximum of nine and one-half inches. A 
paper roll holder is available as an option. 

Two sets of DIP switches control the remain- 
ing adjustable features of the printer. Though 
plainly marked, they are small and close 
together, and you might easily move more than 
one switch at a time. 

Switches one and two on the left bank con- 
trol the adjustable print sizes— 8.3, 10, 12 and 
16.5 characters per inch. The print line is eight 
inches long, making the line length 66, 80, 96 or 
132 characters, respectively. The printer ig- 
nores changes in these two DIP switches, unless 
the main power switch is turned off. It is prob- 
ably a good idea to turn off the main power 
switch while reconfiguring any of the DIP 
switches. 

Switch three selects an eight-line per inch or a 
six-line per inch vertical spacing. Letters and 
normal printing can be at six lines per inch, 
while manuscripts and other matter requiring 
double spacing can be printed at eight lines per 
inch to make them less wasteful of paper. 

Switch four enables or disables a one-inch 
skip at form boundaries. I have found this 
feature useful for program listings. 

Switch five enables or disables an automatic 
line feed with carriage returns. If a TRS-80 pro- 
gram was originally written for a printer 
without an automatic line feed, the necessary 
line feeds were probably incorporated in the 
program, and this switch must be disabled. The 
Electric Pencil definitely requires that this 
switch be off. 

The Paper Tiger utilizes a 7 x 7 dot matrix 
with upper and lowercase letters. Its speed 
varies with character size, but is in the 50-100 
characters per second range. This is fast enough 
for most hobby use. 

No Mechanical Fniiares 

Overall mechanical performance of my 
Paper Tiger is excellent. I have had no 
mechanical breakdowns that required service. 

1 have had certain software problems operat- 
ing the Tiger in conjunction with my TRS-80, 
though. I found out that TAB characters do 
not work past the 63rd character in a printer 
line. There are, of course, programming alter- 
natives to the TAB command. 

Once my Tiger hung up on a program listing. 
The BASIC line that caused the trouble was a 
long, multi-statement one. I simply broke the 
line into several lines of BASIC and had no 
more trouble of this nature. ■ 
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TRS-80* OWNERS: 

• Let the computer write your "Basic" 
program for you! 

• Draw pictures, animated figures, data 
forms! 

• Create a library of display forms! 

• Produce "Commercial" gradesoftware! 




The Magic Cursor is a Revolutionary Family of Products which 
provides a dramatic new method of reproducing drawings and displays 
that you create on your screen. It makes both simple displays and 
complex interactive data input forms. It stores a "BASIC PROGRAM" 
on disk (or tape) ready for you to execute alone or as a subroutine. It 
produces screens in both standard or wide screen. 

It is available for any level 2, 16K or larger system with tape or disk. 
An optional version is now available which creates an assembly 
language program. 

Be sure to pick out the system that fits your present needs and 
order it today. You may upgrade your original copy by paying the 
difference and a moderate service charge. 



MAGIC CURSOR PROGRAMS 

THE MAGIC CURSOR allows you to easily create screens (including 
graphics) on your video. A powerful command then generates the 
BASIC instructions to recreate the screen. For the first time, a program 
for automatic generation of video display forms. (16K Tape or 

Disk) $24.95 

THE MAGIC CURSOR I additionally makes sophisticated Data Entry 
and Display easy With Magic Cursor I you define the Data Entry or 
Display fields directly on your screen The definition commands 
generate the BASIC instructions to implement the Data Entry and 
Display The Magic Cursor I has commands which move, center, and 
duplicate blocks of graphical or alpha/numeric displays. You can even 
justify text. (16K Tape Only) $79.95 

THE MAGIC CURSOR II adds the power to write animated games 
easily in BASIC. The Magic Cursor II allows you to reload previous 
screens either from memory or from Disk. You can then modify them 
and store either the modified screen or only the changes. (32K Disk 
Only) $99.95 

THE MAGIC CURSOR III will be available soon for the new Model II 
Computer (32K One or more Disk) $149.95 

THE MAGIC CURSOR IV provides the features of Magic Cursor II but 
stores an assembly language program (32K Disk Only) $99.95 



WRITE FOR OUR COMPLETE 
SOFTWARE CATALOG!! 



fig 



CUSTOM COMPUTER CENTER, INC. 

For ordering or information write: 

P.O. Box 58042 / Houston, Texas 77058 

Attn: Jim Martens 

or call (713) 474-2484 



vl 



NEW RELEASES FROM CCC5S! 



Now available for the first time!!!!! 

A Monitor/Trace program with versions for both 

Model I and Model II. 



Trace~80 



TRACE-SO lets you observe the inner working of a machine 
language program. It allows you to run a machine language program in 
slow motion and watch the screen. You can stop execution at any time 
and examine the current instruction mnemonic and all register 
contents. You can execute your program and watch each instruction 
mnemonic and register contents list to the screen in place of normal 
screen display. 

If you have a printer, TRACE-SO allows you to execute your 
program in slow motion and watch the screen while your printer 
simultaneously prints the machine code being executed, the memory 
location and the instruction mnemonic along with the current register 
contents. 

You can execute a machine language program in slow motion, 
freeze the action, examine and/or change memory, examine and/or 
change register contents and then continue the slow motion You can 
speed up past common routines and slow down to examine other 
routines in detail or operate in single step mode. 

TRACE-80 allows you to trace ROM as well as RAM because 
instructions are emulated in a special execution buffer. 

FEATURES: 

* For both beginner and advanced programmer 

* More than 20 commands. 

* Trace-80 is written in machine language. 

* Traces both ROM and RAM. 

* Level II or Mod I Disk operation. 

* Model II Disk version available. 

* Optionally prints only "Transfer and Control" instructions. 

* Full speed, slow speed or freeze execution modes. 

* Memory can be displayed/modified. 

* Register contents can be displayed/modified 

* Hex. ASCII and mnemonic display modes. 

* Abreviated or full printer format. 

* Serial printer output if desired. 

* Option of normal screen display, memory display, trace display or 

clear screen. 

* Learn assembly language programming as well as machine coding 

by watching actual code execution and see assembly language 
mnemonic. 

PARTIAL LIST OF COMMANDS: Load disk file, Trace. Slow Motion 
Execution, Full Speed Execution, Freeze Action, Single Instruction 
Execution, Examine and/or Display memory, Examine and/or Display 
Register Contents, Enable/Disable Screen, Enable/Disable Printer, 
Ascii or Hex Display, Full Screen Memory Display, Line Printer 
Commands, etc. 

TRACE-80/MOD-I (for Level II or DOS operation) $29.95 

Supplied on tape with 3 versions (16K, 32K or 48K). Complete with 

instructions. 

TRACE-80/MOD-II $49.95 



The Restauranteur's Consultant 

by Ty Halderman 

This food and beverage management tool dramatically reduces 
the human factors in food cost analysis Those tasks required to 
effectively operate any restaurant or food service business. Over a half 
dozen reports give uniform, accurate and up to the minute information 
for profitability And, handling of daily cost changes requires only 
minutes per week instead of hours, because the Consultant makes all 
the necessary conversions from your case prices Reports include 
1 Menu Recipes. 5. Food Cost Summary. 

2. Ingredient Listing. 5. Input Data Sheets. 

3 Supplier Master File. 7. Batch Update 

4 Complete Listing of Food Cost Analysis 

Mod 1 , 32K. 2 Disk. Printer or Mod 2 $750.00 



"Trademark of Radio Shack, a Tandy Co 



^Reader Service— see page 226 
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HAVE WE 

GOT A PROGRAM 

FOR YOO! 



The new computers are showing off. 
Over $50 million worth of equipment in over 100,000 
square feet of space, including the latest software and hard- 
ware for business, government, home and personal use. Every- 
thing the NCC show has and more will be on display, and you can 
buy it all right on the spot. 

Computers costing $150 to $250,000, mini and micro com- 
puters, data- and word-processing equipment, telecommunica- 
tions, office machines, peripheral equipment and services from 
leading names in the industry like IBM, Xerox, Radio Shack 
and Apple will all be there. 

There'll be conferences on business uses of small to 
medium sized computers, and how to make purchasing 
vA evaluations. 

^^ There'll be robots, computerized video games, 

^^ computer art and computer music. 

Everyone from kids to people who earn their liv- 
ing with computers will have a great time at the larg- 
est computer show ever organized in each region. 
Admission for adults is $5. The public is 
invited, and no pre-registration is necessary. 
fsAF Don't miss the computer show that 

- ---? V.ss-j— x- mixes business with pleasure. Show 
vivilll :ztl.:L U P * or the show. 






WASHINGTON, D.C. 

DC ARMORY/STARPLEX 

THURSDAY-SUNDAY 

SEPTEMBER 18-21 

11AM TO 9 PM THURS-SAT 
11AM TO 5 PM SUN 






CHICAGO 

Mccormick place 
thursday-sunday 

OCTOBER 16-19 

11AM TO 9 PM THURS-SAT 
11 AM TO 5PM SUN 









Produced by National Computer Shows, 

824 Boylston Street, Chestnut Hill. MA 02167. 

Telephone (61 7) 739-2000. 

Please send me 



BOSTON 

HYNES AUDITORIUM 

PRUDENTIAL CENTER 

THURSDAY-SUNDAY 

NOVEMBER 20-23 

11 AM TO 9 PM THURS-SAT 
11 AM TO 5PM SUN 



adult tickets at $5 each I have enclosed the proper amount of $ 

D Information on the show's conference program. 
D Hotel registration information □ Exhibitor rental information 



Please print Name. 



Address . 
City 



. State 



.Zip. 




DB-9500 Line Printer 
Anadex, Inc. 
Chats worth, C A 91311 
$1650 Model I Compatible 



by Edward E. Umlor 



The DB-9500 is one of the better designs 
among dot matrix printers on the market. 
Some of its features include: 

• I/O Parallel, serial and current loop inter- 
faces, all built in; 

• Type: two fonts available (normal size 9x9 
and condensed size 7x9) for 10, 12 and 13.3 
characters per inch, and six or eight lines per 
inch (double width format is also available in 
both fonts); 

• Speed: from 1 50 CPS to 200 CPS, depending 
on type selected; 

• Paper: 1.75 to 16.875 inch, edge punched, 
single weight from 15 to 100, or multipart 
thickness of 0.018 inches maximum; 

• Ribbon: enclosed cartridge; 

• Graphics: individual dot addressable in 7 x I 
format (each character is one dot wide and 0-7 
dots high. 

All parameters (except I/O format) are soft- 
ware selectable as well as switch selectable. The 
DB-9500, selected for parallel (Centronics for- 
mat) operation, was hooked up to our TRS-80 
word-processing system and fired up. The 
printer performed correctly on the first run. 
The printer ready line prevents data from going 
to the printer prematurely so that all characters 
are printed. We had the 2K optional RAM in- 
stalled for a total of 2.7K FIFO buffer. 

The print quality is very good in both fonts 
and is crisp and clear. The lever with detent 
stops at the left side of the carriage controls the 
distance of the print head from the platen. Set 
the lever for maximum separation to load the 
paper more easily and then set it back for the 
correct impact pressure. This is a much better 
arrangement than the fixed gap method used by 
most printers. 

Its operation is almost flawless. We were 
running a mail list on our MSI computer, with 
the perforation skip set at one inch. On each 
new page, the top two lines did not have the 
correct separation. This might have been 
caused by paper drag as the paper came out of 
its box. When half an inch skip setting was 
used, there wasn't a problem with paging. ■ 



Microline-80 

Okidala 

Mount Laurel, NJ 

$800 

by Gary L. Osburn 



I was recently faced with the $64 question 
(or in this case, the $1000 question): Out of 
the dozens of printers available for use with the 
TRS-80, which one would be the best for me? 
I was infected with the micro-bug about two 
years ago and found that the only treatment 
was massive doses of Z-80! When I decided to 
take the plunge, the lack of ready cash meant 
that the habit had to be self-supporting. I 
started a small consulting service for develop- 
ing custom software and needed a printer that 
emulated any of several printers that my clients 
were using. The printer had to look like it 
printed 40, 80 or 132 columns. 

The Okidata 

At the National Computer Conference in 
Anaheim I found an Okidata display. In one 
corner of the display was a sleek little box sit- 
ting on a pedestal spitting out fact sheets at 
80cps. I thought it particularly effective to have 
the printer printing its own specifications. 

The printer is impressively small. Its vital 
statistics are 13.4 inches wide x 9.4 inches deep 
x 4 inches high. Apparently the trick to pro- 
ducing such a small printer is the low mass print 
head. Energy is stored in tension members 
waiting to fire extremely hard print pins on de- 



mand. This translates into low heat and longer 
life. The company is so sure of the longer life 
that it guarantees the print head for 2,000,000 
characters. 

The printer produces 162 lines per minute (80 
column format) and can print either six or eight 
lines to the inch. This can be a real paper saver! 

Extremely clear characters are printed in a 
9x7 dot matrix. The character set is the ASCII 
standard % characters (upper and lowercase) 
and features block graphics! This capability 
allows for all sorts of clever printing possibili- 
ties. (See Table I.) 

The printer comes standard with friction and 
pin feed (ten-inch pins). A tractor drive mecha- 
nism is available for $140 and simply snaps into 
place when it is needed. It can be removed when 
it is not. 

You can use the inexpensive roll paper for 
most of your work, and still have the tractor 
when needed. Incidentally, standard Teletype 
paper available at most office supply shops is a 
lot cheaper than what Radio Shack sells. 

Speaking of supplies, the Microline-80 uses a 
standard two-inch typewriter ribbon that you 
can pick up almost anywhere for less than two 
bucks! 

Using the Microline-80 is a real dream. There 
were no installation problems whatsoever, the 
ribbon connector sent with the unit fit perfect- 
ly, and the connection pins required no rewir- 
ing. The quality of the print really helps when 
looking for that hard to find bug. Though the 
lowercase letters do not have below the line de- 
scenders, the print is definitely of letter quality. 
Consider the Microline-80. ■ 



This is a sample of 80 column pr 
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RBCDEFGHIJKLMNOPQRSTUVWX YZ 1 2345E7S90 


abcdefshi J K 1 mnoparstuvwxyz 




This is a staple of 132 colonn printing: 






ftBCDEFGHIJKLrfCPQRSTUWXYZlTSASBTSaB! Wi' 0*0 


?../:=- 




AbCdefShi JKlMWPqrstUVMXyZ 






THIS PRINTING IS DONE AT 6 LINES 


PER 


INCH 


THIS PRINTING IS DONE AT E LINES 


PER 


INCH 


THIS PRINTING IS DONE AT 6 LINES 


PER 


INCH 


THIS PRINTING IS DONE AT 8 LINES 
THIS PRINTING IS DONE AT 8 LINES 
THIS PRINTING IS DONE AT 8 LINES 
THIS PRINTING IS DONE AT 8 LINES 


PER 
PER 
PER 
PER 


INCH 
INCH 
INCH 
INCH 


GRAPHICS AT 80 COLUMNS 
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Microline-80 Output (Actual Size) 
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THE ASSEMBLY LINE 



by William Barden, Jr. 



"The scheme for creating 

one large program with ED T ASM/ 

Apparat is to keep adding 

source code lines as required. " 



This month we'll be discussing editor/ 
assemblers for the Model I and II and 
more about SET/RESET. 

Radio Shack's Disk Editor/ Assembler, a 
macro assembler that produces relocatable 
modules, differs from EDTASM, the cassette 
based Radio Shack Assembler and from the 
Apparat version of EDTASM, in the following 
areas: 

1. It produces relocatable object modules 
that must be "linked-loaded." 

2. It allows some limited macro capability. 

3. It has some format differences in the 
pseudo-op area. 

4. It allows some additional pseudo opera- 
tions relating to titling, page formatting, 
and so forth. 

The assembler does basically the same job as 
the Apparat assembler, taking a source assem- 
bly program in standard Z-80 mnemonics and 
translating it into object code, operating with 
disk files for source and object. A source pro- 
gram for the disk assembler will look virtually 
identical to one for EDTASM or the Apparat 
assembler. The difference lies mainly in how it 
goes about producing the source code. 

Relocatable Modules vs. One Program 

The scheme for creating one large program 
with EDTASM/Apparat is to keep adding 
source code lines as required. Within the source 
code, you can structure separate program mod- 
ules. A large assembly language program 
would probably have many separate subrou- 
tines with defined inputs and outputs, and sev- 
eral levels of routines, as shown in Fig. I. 

All the code, however, would be within one 
source file. There would be no problem refer- 
encing a label in one part of the program from 
another part, as the assembler would have built 
up a symbol table of all labels used in the pro- 
gram. 

This scheme of one huge program is fine ex- 
cept for two gremlins, memory size and divisi- 
bility. 

As RAM is being used to hold the source 
code and the symbol table, there is a limit to the 
size of the program that can be assembled. This 
limit is a function of the number of lines of 
source code, size of the lines, and number of 
labels used. I've reached the limit in about 1000 
source lines with a lot of comments and a lot of 
symbols (it's terrible programming practice to 
have "JP $ + 257"!). Memory size, therefore, 
may be a problem for large programs. 

The second gremlin, divisibility, requires 
some explanation. How do you divide a pro- 
gram when you run out of memory and you 
have a huge program that is crisscrossed with 
references? What about a large programming 



task that must be split up among several pro- 
grammers? How do they write code that can be 
merged together efficiently? 

Assemblers that produced relocatable object 
modules were developed in the early days of 
programming to get rid of the twin gremlins of 
limited memory size and divisibility. The Disk 
Editor/Assembler allows a large program to be 
broken up into as many modules as desired. 

In this type of assembler, each source code 
module is assembled after the edit to produce a 
relocatable object code module. Why relocat- 
able? Obviously, it would be difficult to assign 
absolute addresses for each object module, as 
the sizes are variable. Each module is relocated 
at load time by automatically adding a reloca- 
tion bias to the addresses and other relocatable 
data types. 

Intermodule communication is handled by 
EXTernal and ENTRY pseudo-ops. If a label is 
declared as an ENTRY, other modules may ref- 
erence the label, provided they have declared a 
corresponding EXT for the name of the label. 
These labels are referred to as global, because 
they are accessible to all modules, rather than 
just locally, inside of one module. 

To see how this process of assembling, 
loading and linking works, see Program Listing 
1 , which shows a huge program of three mod- 
ules. 

Module one is the main module, typically the 
driver program. In this case MAIN looks for a 
keypress of 0-7, prints the key and loops back 
for the next keypress. MAIN references two 
other modules, KEY and PRINT. KEY is a 
subroutine to detect a keypress and PRINT 
prints the value of the keypress at the screen 
center. 

Note the EXT for KEY and PRINT in 
MAIN and the corresponding ENTRY pseudo- 
ops in KEY and PRINT. Of course, all modules 



may have both ENTRYs and EXTs, depending 
on the references. 

The commands to the loader to load MAIN, 
KEY. and PRINT from disk as object modules 
and to write the subsequent core image out as 
PROG is given in Program Listing 2. PROG 
can be loaded and executed as a single CMD 
type file from disk. 

Wholly Macro! Look at This Feature! 

A second feature of the Disk Editor/ 
Assembler is its ability to define and use 
macros. A macro in its simplest form is nothing 
more than a specified set of instructions that is 
spewed out at assembly time when the macro 
name is invoked. Suppose, for example, that 
we used the sequence of instructions 



LD 


HL.BUFFR 


ID 


DE.DCB 


LD 


B.0 


CALL 


4424H 



several times in program to OPEN a TRSDOS 
disk file. Rather than writing the four instruc- 
tions for assembly each time we open a disk 
file, we can define the instructions as a macro 
called OPEN. The MACRO pseudo-op defines 
the label as a macro name, and the code be- 
tween the MACRO and ENDM defines the 
body of the macro. Having defined the macro 
at the beginning of the assembly language 
source code (Program Listing 3), we can now 
invoke the macro (OPEN), automatically gen- 
erating the four instructions, at any point in the 
source code. 

Not only does the assembler allow us to de- 
fine sets of instructions as macros, it allows us 
to use general arguments as parameters for 
macro calls. In Listing 3, we don't always want 
to use BUFFR as the buffer; we might want to 
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ROUTINES 
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Fig. I. Typical Assembly Language Program Hierarchy 
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M1M 


1 MAIN 


DRIVER CALLS KEY AND PRINT 








■ •lit 




EXT KEY, PRINT 


•lit' 


3E 


2( 


M12( 


START I 


LD A, ' ' ; BLANK 


• ■12' 


11 


FFFF 


11138 




LD DE.-l l-l FOR DECREMENT 


HIS' 


21 


• 3FF 


• •141 




LD HL.K23 (FOR 1*24 CHAR POS 


■•■a 1 


DD 


21 3CM 


• •IS* 




LD IX.3CMH I START OF SCREEN 


MIC 


DO 


77 •• 


M1M 


LOOPli 


LD (IX), A I CLEAR SCREEN 


■■IP' 


DD 


23 


M17I 




INC II ;BUHP POINTER 


•111 1 


19 




M1M 




ADD HL.DE {DECREMENT COUNT 


■ •12' 


38 


ra 


M19I 




JR C, LOOPI /GO IF MORE 


••14' 


CD 


MM* 


•12(1 


LOOP 2: 


CALL IBT /LOOK FOR KEY 


• •17' 


CD 


MM* 


••21* 




CALL PRINT /DISPLAY 


MIA' 


18 


FB 


••22t 
• •23* 




JR LOOP 2 /LOOP DA LOOP 
END 








M1M 


1 KEY SUBROUTINE LOOKS FOR KEY PRESS OF 1-7 








• •11* 




ENTRY KEY 


Mil' 


u 


3811 


M12( 


KEY: 


LD A, (381(H) /GET ROW 


■ •13' 


B7 




M12S 




OR A (TEST 


1114' 


28 


FA 


■ •13* 




JR Z.KEY /GO IF NONE 


■ ■■6' 


C9 




M14> 
M15« 




RET / RETURN 
END 








M1M 


; PRIN1 


SUBROUTINE DISPLAYS KEY ON SCREEN 








■•111 




ENTRY PRINT 


•••■' 


■6 


FF 


■ ■12* 


PRZNTi 


LD B.-l /COUNT 


•■•2* 


•r 




••13* 


LOOPi 


RRCA /SHIFT OUT A 


■ ■■3' 


• 4 




•114* 




INC B /BUMP COUNT 


1114' 


39 


FC 


■ •151 




JR NC.LOOP /GO IF NO CARRY 


■ •■6' 


78 




M16« 




LD A, 11 /COUNT 


1117' 


C6 


31 


M17« 




ADD A,3(H /CONVERT TO ASCII 


••19' 


32 


3E2I 


M18« 




LD (3E2IH),A /PUT ON SCREEN 


•••C 


C9 




• 119* 

II2II 




RET / RETURN 
END 








Program Listing 


I. Typical Relocatable Modules 








M1M 


1 SAMPLE OF A SIMPLE MACRO 


MM 






Mil* 


BUFPR 


EQU 8M8H 


•Ml 






M12» 


DCB 


BOU SIMH+256 








^ DEFINITION 








••14* 




LD HL.BUFFR 








MIS* 




LD DE.DCB 










Mica 




LD B,» 










M17» 




CALL 4424H 




■ III' 
•••2' 


3E 

21 


• 5 
•••■ 


■ •181 
M19« 
8(288 








TEST/ 


LD A, 5 


/MEANINGLESS 


OPEN 


' ,fc *MACROCALL 


Lb 


BL.BUFFR 


•••5' 


11 


em 




LD 


DI.DCB 




•MS' 
•••A' 


•6 

CD 


•■ 

4424 




LD 
CALL 


ill 4 " 


"^- MACRO EXPANSION 








mil 

Program 


Listing 


MB 
3. Simple Macro. 



use BUFFR1 or BUFFR2. By defining dummy 
arguments in the macro definition, a macro will 
utilize a given set of arguments everytime it's 
invoked. Program Listing 4 shows three argu- 
ments, BUFFER, DCB and LRL, as dummies 
in the macro definition. When the OPEN 
macro is invoked, the arguments specified are 
then substituted for the dummy as shown. 

Macros can be used to simplify calls to 
subroutines or system functions — as they are 
on large computers — or to automatically gener- 
ate a set of in-line code, or even to define a 
special assembly-time interpretive language. 

Format Differences 

The Disk Editor/Assembler has some minor 
format differences from EDTASM. Labels on 
assembly source lines must be suffixed by a co- 
lon. The pseudo-ops for defining bytes, words, 
storage and strings are either DEFB, DEFW, 
DEFS and DEFM or an alternate (8080) set of 
DB, DW, DS and DC. One of the nicest dif- 
ferences in these pseudo-ops are that multiple 
arguments can be used as in DB 2,3,45,6,77. 

The editor uses similar, but not identical, 
commands to the BASIC/EDTASM editor; 



the commands are not quite as powerful as in 
EDTASM. An edit is performed on a disk file. 
At the completion of an edit, the modified file 
is written out to disk as a new file name. The old 
file name cannot be used, necessitating a KILL 
followed by a RENAME to complete the edit of 
a source file. 

Some additional pseudo-ops in the Disk Edi- 
tor/Assembler allow listing format control and 
conditional assembly. Those in the first group 
are such commands as TITLE, SUBTTL (sub- 
title), PAGE and .COMMENT. Listing can be 
selectively controlled for various parts of the 
program. Conditional assembly is controlled 
by pseudo-ops such as IFT (if true) and 
ENDIF. Other functions, such as repeat 
(REPT) code, are also permitted. All in all, the 
commands incorporated into the Disk Edi- 
tor/Assembler are similar to the commands 
one sees in assemblers on most minicomputer 
systems. 



Which Assembler is Best? 

Which assembler, EDTASM/Apparat or the 
Radio Shack Disk Editor/Assembler, is 
"best"? Unfortunately, an assembly language 



DOS READY 




i 80 


(Loads Loader) 


• -P: 8000 


(Sets load location lo B000H) 


'MAIN. KEY. PRINT (Loads MAIN. KEY. PRINT 


DATA 8000. 802F 


in lhal order) 


DATA 8000 802F 


(Program boundaries) 


•TEST-N.-E 


(File TEST/CMD. end load) 


(0000 802F) 




DOS READY 




Program Listing 


2. Typical Load Se- 


quence 





programmer is almost forced to choose one or 
the other, because of minor format differences 
between the two. This is really a lamentable 
condition; it's a shame that colon in labels 
wasn't exorcised. 

The Disk Assembler got short shrift in an 
earlier column. After using it extensively 
however, I've formed the following opinions: 



"Which assembler, . . . 
is 'best'? Unfortunately, 

... a programmer is 

almost forced to choose 

one or the other, 

because of minor 

format differences. . . 



• If the TRS-80 is used in a programming 
department in a commercial company, the best 
choice of assemblers is probably the Disk. It 
provides all the features of EDTASM/ 
Apparat and with its Modular flexibility can 
maintain and develop large program packages. 

• If you do a great deal of assembly 

language programming or want to use the best 
tools available, then the Disk Editor/ 
Assembler again is probably most useful. 

• If you are learning assembly language 
programming or do most of your assembly 
language programming in short code segments, 
then stick with EDTASM/Apparat or the new 
Microsoft version of EDTASM, EDT ASM- 
PLUS (cassette based). 

These, are my personal opinions, but I'd be 
interested in hearing yours. (By the way, I'd 
also be interested in hearing your opinions 
about the content of this column: Should it be 
at a lower level, higher level, oriented towards 
ROM calls, more tutorial, more product ori- 
ented? Please let me know.) 

Model II Assemblers 

Disregarding assemblers that run in a CP/M 
(Control Program for Microcomputers) envir- 
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THE ASSEMBLY UNE 



■III' 

• 113 ' 
■BB6' 

88B8' 


21 Bill 
11 Bill 
16 Bl 

CD 4424 


•111! 

BI11B 
30123 
BB13B 
BB14B 
BB15B 
BB16B 
BB17B 

BB18B 

Pr 


: SAMPLE OF A SIMPLE MACRO WITH AB 


GUMENTS 

MACRO DEFINITION 
-^— WITH DUMMY 
ARGUMENTS 

_ MACRO CALL WITH 
"*"~REAL ARGUMENTS 

_^_MACRO EXPANSION 

WITH REAL ARGUMENTS 


opW MJIcrS b7jf^eT,6cI,LpX 1 
ld hl, buffer 

LO DE.DCB 
LD B.LRL 
CALL 4424H 


TEST. SliB SI*lH,BB4*H+55i,l 


LB RLJIIIH 

LD DE,8BBBH+256 
LD B,B 


END 

igram Listing 4. Macro with Argum 


ents. 




onmcnt on the Model II, there are at least three 
others which will run on that computer. 

The first is the Radio Shack Macro Assem- 
bler. This is a rewrite of Microsoft's Disk As- 
sembler for the Model I and has all of the same 
features that we discussed in the earlier part of 
this article. The cost is S199. 

The second is from Galactic Software, Ltd. 
EDAS 4.0 has a text editor identical to the BA- 
SIC editor. Though I have not used the prod- 
uct, according to its specifications, all object 
output can go directly to a disk file or to memo- 
ry and it executes all TRSDOS commands. Its 
cost is S229. 

The third is MACASM from Racet Com- 
putes. This is an interesting product, as it is a 
EDT ASM-PLUS modified for the Model II. 
EDT ASM-PLUS is a another Microsoft As- 
sembler, and contains an editor, assembler and 
debug program all in one package. The editor is 
basically the same editor which is in EDTASM, 
but has several new commands, such as Move 
Block and Copy Block. 

The assembler is a macro assembler that can 
be assembled directly to memory. The Z-BUG 
portion is a symbolic debugger that performs 
virtually any useful debug function you can 
imagine, including referencing of locations by 
symbolic assembly name. Switching between 
editing, assembling and debugging is instanta- 
neous, as all three are resident at one time. 

MACASM is part of a Mod II Development 
package that includes SUPERZAP, 
MACASM and Disassembler and costs $125. 

The Continuing Saga of SET, RESET 

I received a long letter from Jerald J. 
Kovacic and William Sit, who collaborated on 
a fast multiply (see previous column). The mul- 
tiply was fast, but the mail delivery was not. In 
Jerald 's letter he describes the ROM call for 
POINT, SET and RESET, which should be of 
interest to many readers. 



Basically, all three calls require that there is 
an ASCII character string in memory of the 
form (X,Y) where X and Y are legitimate col- 
umn and row numbers of 0-127 and 0-47, re- 
spectively. Caution! The ASCII string must not 
contain invalid X or Y values and must have 
correct syntax, otherwise the following routines 
will go to a BASIC error processing routine, 
and. . .goodbye assembly language! 

For POINT, the call is: 

III! ) - pointer to ASCII mt»U|t of (X,Y) minus one 

CM 1 OI32H 

(Return with location 4121 H if point off, OH H if point 

on; 

((HI.)) - pointer to first non -blank following the string) 

For SET and RESET, the calls are: 

(Hl) = poinier to ASCII message of (X.Y) 

(Al I I35H for SET 

CALl 0I3BH for RESET 

(Return with ((HL)) - pointer to first non-blank following 

the siring) 

How do these CALLs compare to the SET/ 
RESET routine given in an earlier column? If 
you recall, we set or reset about 2500 points per 
second. It appears that these ROM routines al- 
low us to operate on about 140 points per sec- 
ond, not to mention the overhead of setting up 
a string in ASCII of X and Y values. This 
checks with a tight BASIC SET/RESET loop 
figure of 122 pixels per second that has some- 
what more overhead . The test program used to 
time it is given in Program Listing 5. 

In past columns I've been reluctant to discuss 
ROM calls. There are some good reasons for 
this. Firstly, I question how many modular, 
well defined routines there are in BASIC. Sec- 
ondly, problems, such as the one above, can 
branch out in to cloud-cuckooland. Finally, I 
think one learns more by writing his own as- 
sembly language routines. Comments? ■ 









Bill! 


I TEST 


PROGRAM 


FOR ROM CALL 


FOR 


SET/RESET 


BBII' 


DD 


21 BSBB 


■ Bill 




LD 


IX, I 




/ZERO COUNTER 


0004 ' 


21 


■ 114' 


•1121 


LOOP) 


LD 


HL.MSG 




I STRING ADDRESS 


• 117' 


CD 


• 135 


• 1131 




CALL 


• 13SH 




fSRT 


BBBA' 


21 


1114' 


■•141 




LO 


HL.MSG 




(MESSAGE ADDRESS 


BBBD' 


CD 


■ 138 


■ ■IS* 




CALL 


B13BR 




(RESET 


BB1B' 


DD 


23 


IB16B 




INC 


IX 




(BUMP COUNT 


■112' 


18 


FB 


••171 




JR 


LOOP 




JLOOP 


8814 ' 


28 


36 3B 2C 


■ BIBB 


MSG: 


DB 


■(6B,3»)" 




;X-6B, Y=38 


BB18' 


33 


3B 29 


HIM 




END 












Program 


Listing 5. Test Program for 


ROM SET/RESET 



impressed. I seriously considered — quietly — 
buying one myself. . . didn't want the boss to 
know . . . but the price/need ratio was still only 
mildly attractive. The deciding factor in my 
case might have been one of judgment. 

I'm not a digital or computer technician, but 
I am experienced enough in electronics to un- 
derstand Murphy's law and its effect on com- 
puter hardware compatibility. If you buy two 
items from the same supplier, you at least have 
one company you look to for proper interfac- 
ing. If they come from different suppliers, 
about all you can reasonably expect is that each 
company assure proper operation of their par- 
ticular item. 

Radio Shack has a limited supply of techni- 
cal types, and we hope it is now obvious what 
they've been doing since we introduced Model 
II. From the 1977 introduction of Model I, 
we've said many times, that we can't offer spe- 
cialized hardware help or custom program- 
ming. 

We see other folks' ads for some pretty im- 
pressive-looking TRS-80 add-ons and soft- 
ware. We haven't had hands on with much of it 
though, and so we really don't know how to 
make it play with TRS-80s. Selfishly (we all get 
that way sometimes), I have to suggest that it 
might be more reasonable to ask for help from 
the folks who asked you to buy that product for 
your TRS-80. Of course, we will support our 
advertised applications on our equipment. 

99-cent Catalog 

Contrary even to what my friend Wayne 
Green would have you believe, we don't try to 
hide our competition from our customers — es- 
pecially software (his August Remarks). He 
overlooked our Software Sourcebook, a 
99-cent catalog of over 1,000 "non-Radio 
Shack" TRS-80 programs. Remember, 
Wayne, you paid us S 10.00 each to list seven- 
teen of your own Instant Software programs. 

Wayne and I have known each other for 
close to 20 years now, and I know he won't take 
offense at a friendly jab, so I'll also chide him a 
bit for mis-reading his Tandy Annual Report. 
Our total payroll (not just for our administra- 
tive "bureauracy") for operating 7,353 stores 
worldwide, including six headquarters loca- 
tions in Fiscal 1979 was about 18 percent of our 
total expenses rather that the "almost 50 per- 
cent" he suggested. 

In fact, compared to the top ten computer 
companies, our sales per employee were second 
only to IBM. 

Be all of that as it may, we members of the 
bureaucracy will continue to bring you new 
products, both hardware and software, to the 
best of our ability. And again, I assure you that 
your comments and suggestions will be met 
with open arms. As soon as we find the re- 
mainder of our management staff — those we're 
buying for the other 30 percent of our expenses, 
Wayne — maybe we can offer individual 
replies.! 
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SAFOR 



Sales Analyst and Forecaster 



with Graphic Display 



Here is a new program from Software Etc. . . that is 
invaluable to any businessman. SAFOR is a time se- 
ries analysis and forecasting program that will pro- 
duce presentation quality graphs on your own 
printer. SAFOR will handle up to ten years of monthly 
data, provide a comprehensive analysis of past pat- 
terns and make both long and short-range forecasts. 



SAFOR uses a classical time series decomposition 
model to provide both tabular and graphic presenta- 
tions of Original Data, 12 Month Forecasts, Business 
Cycle, Growth Cycle, Seasonal Pattern and 12 Month 
Moving Average. 



SAFOR can handle any type of data series measured 
on a monthly basis where no value is zero or less. 
This data may be in any unit of measure, however 



SAFOR does not adjust dollar figures for inflation. 
The trend is calculated in the same units as actual 
sales, while other factors are treated as multipliers or 
indexes. Because the irregular component is unpre- 
dictable, SAFOR ignores it. 

SAFOR is designed for ease of use, data entry is par- 
ticularly straightforward, every user action is 
prompted. The program features extensive editing, 
updating, data storage and error detection routines. 



SAFOR allows for varying levels of expertise in the 
techniques of analysis, beginner to expert. For the 
beginner, SAFOR contains standard default opera- 
tions to help prepare routine analysis and forecasts. 
For the expert, key assumptions in the program are 
readily modified without any programming. 



SAFOR will run on your TRS-80* Level II with an expansion interface, 32K of RAM memory, a disk drive. 
TRSDOS" and optionally a I *2 column printer. 

Each program comes complete with a two year set of demonstration data. Order yours now! A $200.00 value at 
this Introductory Price of only £*7Q QC 

3>/«f««f\) Good through December 31. 1980 Only. 




S*2 



Software Etc. . . 

1839 Chamberlain Drive, 
Carrollton, Texas 75007. 
Phone Orders: (214) 492-0515 



Demand a Demonstration from vour local dealer, or write for a brochure of our complete line of fine software. 



■M«fctf»» 



• Reader Service— see page 226 
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SINEWS 



edited by Nancy Robertson 



"Machines. . . are defined by 

their function — and it is the 

software that determines the 

function of a general 

purpose computer. " 



Are Computer Programs Patentable? 




While the industry as a whole clamors For 
H.R. 6934 (a bill that offers copyright 
protection for software), a patent granted July 
I, 1980 has been overlooked. Patent 4,210,961 
for a sorting system was granted to Whitlow 
Computer Systems, Inc. of Englewood Cliffs, 
NJ. The grant was made for "a method. . .of 
sorting data . . . utilizing a digital computer and 
at least one random access device 

Although the patent is specifically for "a 
method," the sort system is part of Whitlow's 
software product Syncsort for IBM OS com- 
puters. The decision is a coup for all advocates 
of software patenting. 

Currently the U.S. Patent Office is not 
accepting applications for software or firm- 
ware. The Whitlow application was filed prior 
to the present policy. Thomas Lynch, legal 
counselor for the Patent Office, explains that 
judicial decisions have indicated that patents do 
not apply to computer programs. 

Strong Contingent 

However, advocates of software patenting 
counter that the Patent Office is shirking its 
duty. This small, but strong contingent is fight- 
ing for legal recognition of software programs 
as inventions, which would make software 
eligible for patent incentives. 

The legality of the Patent Office's stand will 
be considered by the U.S. Supreme Court when 
it reconvenes this month. Two programming 
patent cases will be heard: Diamond, Commis- 
sioner of Patents and Trademarks, v. Bradley 



and Franklin; and Diamond v. Diehr and but- 
ton. The first case is a patent appeal for a firm- 
ware ROM chip. Diehr and Lutton's appeal is 
for a software patent. 

While the legal debate is fanned in Congress 
and the courts, it's worth noting some distinc- 
tions between patents and copyrights. Accord- 
ing to Webster 's New Collegiate Dictionary, a 
copyright is "the exclusive right to reproduce, 
publish, and sell the matter and form of a 
literary, musical, or artistic work." A patent is 
"a writing securing to an inventor for a term of 
years the exclusive right to make, use, or sell his 
invention." Before slapping the dictionary 
shut, an invention is "a device, contrivance, or 
process originated after study and experi- 
ment." 

Michael Keplinger, chief counsel to the 
special government Commission on New Tech- 
nological Uses, points out that a copyright is 
not a government grant. "It exists in some- 
thing, if it is a work, from the moment it is 
created." 

Generally, a work is considered to be copy- 
righted from the moment the pen leaves the 
page, without any formality. To be fully pro- 
tected by copyright benefits, Keplinger suggests 
the copyright be registered with the Library of 
Congress. Two thousand copyrights were regis- 
tered for software in 1978 and 1979. 

Keplinger also talks about "the critical dif- 
ference" between a patent and copyright. "A 
copyright is anti-rip-off protection. Copyright- 
ed software can't be copied with only trivial 
changes — but you could take a close look at 
somebody else's software and take the main 
ideas to make your own program. Anyone else 
could create a program based on the same algo- 
rithm and copyright. But a patent is given for a 
process implemented in a program. After one is 
granted, writing another program with the 
same algorithm would be a patent infringe- 
ment." 

Major Objections 

This is exactly the objection the patent office 
has to programming patents. According to 
Thomas Lynch, "The basic rule of thumb is 
that anything can be patented if it is new and an 
improvement of what has been done before. 
But with programming (both firmware and 
software), you're talking about an old or ex- 
isting machine programmed to do something 
different. A patent of a program is a patent for 



an idea rather than for the development of a 
new structure." 

However, businessmen such as Whitlow's 
president Aso Tavitian have "never considered 
copyright as worthwhile protection." 
Whitlow's Syncsort was jointly developed by 
several people in the small software company 
early in the '70s. A patent application was filed 
at that time. "The feeling was— and it was 
shared by all of us — that we had an inven- 
tion My feeling is that to think about copy- 
right as equivalent is 'way out' The pur- 
pose of a patent is to encourage innovation. It's 
like a reward: For IS years we have a legal 
monopoly on this sort." 



"The purpose of a 

patent is to encourage 

innovation. It's like a 

reward: For 15 years we 

have a legal monopoly 

on this sort. " 



Whitlow's attorney Morton C. Jacobs ex- 
plains that the Syncsort patent is "not a pro- 
gram listing patent, as such, but a patent on a 
sorting system built with software." Jacobs has 
filed one of the several "friend of the court" 
briefs that the Supreme Court will consider in 
respect to the patent cases it is hearing this fall. 
His argument is particularly germane to micro- 
computers and other general purpose comput- 
ers. 

"Machines," Jacobs says, "are defined by 
their function — and it is the software that 
determines the function of a general purpose 
computer." He argues that "a new machine is 
created every time a new piece of software is 
entered." 

In the brief submitted to the Supreme Court, 
Jacob states that "To remove the sorted pro- 
gram from the general-purpose computer is to 
remove its unique rule of action as a machine. 
This would be the same as untying the wires in- 
terconnecting the circuits of a hardware- 

continues to page 45 
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Computer Merchandisers Hurt by Mail Fraud 



No arrests have yet been made in Chicago 
area towns following a rash of thefts 
which has left several computer supply houses 
around the country holding bad checks total- 
ling nearly $140,000. The scheme of theft by 
deception first came to light earlier this sum- 
mer when complaints of bum checks began 
trickling into the Riverside Police Department 
from a number of out-of-state computer 
houses who had shipped merchandise C.O.D. 
to a Riverside address. 

Outwardly, the customer appeared legiti- 
mate enough, bearing all the trappings of a 
bona fide business. According to Lt. Dokupil, 
chief of detectives with the Riverside PD, the 
goods were ordered by CMI, Inc., a phony 
company which maintained an office at 3340 
S. Harlem Ave. An individual using the name 
of Thomas Janson (or "Jansen") used the 
premises as a base of operations from which 
he placed orders around the country for a 
variety of merchandise. 

The same general procedure was used in all 
of the thefts. An order would be phoned in by 
CMI to a computer firm for a sizeable amount 
of software or hardware. At the time of 
delivery, the driver would accept the CMI 
check as payment for the goods, per standard 
procedure. Because the company had carefully 
created the illusion that it was in fact an estab- 
lished firm with a permanent business address, 
nothing out of the ordinary was noticed — until 
checks started bouncing. 

By the time the complaints reached the local 
police, the suspects had already fled and an in- 
vestigation of the Harlem Ave. address re- 
vealed only a hurriedly vacated office. After 
Riverside, Janson and his accomplice appar- 
ently set up shop in nearby towns, crow-hop- 
ping to a new location whenever things got hot. 

One of the dealers who got stung was a Texas 
supplier who received a phone order from CMI 
for two hundred eight-inch and five-inch disk- 
ettes which the caller wanted shipped out as a 



rush order. The order was sent out C.O.D. the 
next day, and when the UPS driver delivered, 
payment of $600 was effected by personal 
check. When the dealer received the check his 
suspicions were aroused by the absence of a 
company name and number on the face of the 
check; the scrawled signature of "Thomas Jan- 
son" was just barely discernible at the bottom 
of the check. 

The dealer had little choice but to go ahead 
and deposit the check, and hope for the best. 
His suspicions were confirmed several days 
later when the check was in fact returned: The 
Illinois bank account upon which it had been 
written was no longer in existence. Neither CMI 
nor Janson were listed in the phone book. It 
was at that point that the dealer contacted the 
police in Riverside. At about the same time, 
similar reports began to reach the police from 
other dealers around the nation such as one in 
California who had been bilked out of 53000 
worth of hardware (color boards) in exactly the 
same manner. 

The same scam was repeated numerous times 
from many different locations in the area sur- 
rounding Riverside. In each case CMI would 
abscond just before the police could close in for 
an arrest . 

Most recently, the operation was headquar- 
tered in Morton Grove, IL. It is in this town 
that police feel they have compiled the most 
concrete evidence to date with felony warrants 
being issued for the arrest of Janson and his ac- 
complice. 

According to Det. Redman of the Morton 
Grove Police Department, a picture of the 
prime suspect has been distributed to law en- 
forcement officials involved in the case in other 
locals. 

Assistance has also been sought from the FBI 
due to the interstate nature of the crimes and 
federal charges will be leveled if and when any 
apprehensions are made. Among these is a 
"theft by wire" charge which is brought in in- 



Are Computer Programs Patentable? 



continued from page 44 

program computer, or disassembling the 
wheels, gears and levers of a mechanically pro- 
grammed machine. . . " 

In reference to the possibility of copyrighting 
programs, Jacobs' brief states, "Copyright 
protects particular expression, not machine 
structure." Jacobs feels definitions of the 
words machine and mechanical are at the crux 
of the patent question. While the Patent Office 
argues that programs are not mechanical and 
are not machine structures, Jacobs points to a 
finding of fact in the recent Data Cash Systems, 
Inc., v. JS&A Group, Inc., et al case: "The 
computer program (stored in a computer) is a 
mechanical device which is engaged in the com- 



puter to become an essential part of the me- 
chanical process." 

Whether programming is artistic creation or 
creative engineering will be open to aesthetic 
and intellectual debate as long as computing 
continues to advance. But the Supreme Court 
will rule either for or against programming 
patents this fall. If the court rules in favor of 
patents, programmers will still not have uni- 
versal protection. Patents are not easy to come 
by in any field. As Thomas Lynch explained, to 
be patented an invention must be "new and an 
improvement of what has been done." To be 
copyrighted, a work needs only to be com- 
pleted—and artistic. ■ 

By Nancy Robertson 
80 Staff 



stances where a telephone is used as an instru- 
ment of larceny. 

Lt. Dokupil advises all dealers who are 
defaulted to go directly to their local police with 
as much information as they can pull together. 
Dealers are urged to be doubly cautious when 
doing business with new clients, specifically, on 
C.O.D. orders. They are being admonished to 
accept only cash, money orders (cashiers' 
checks), or established charge cards. 

One dealer, still smarting from his recent rip- 
off at the hands of CMI said, "We hate to do it, 
but now have to be much stricter with payment 
procedures; this floss) is cash right out of our 
pockets."! 

By Paul Quinn 
80 Staff 



Future Home Computing 



"The Home of the Future." the sec- 
ond annual Yankee Group symposium 
on home information utility, will be 
held Oct. 14-15 in Palo Alto, CA, and 
Oct. 21-22 in New York City. It will out- 
line and discuss how access to comput- 
ing power will be provided, who the 
suppliers will be, and how this trend will 
affect all users of electronic information 
processing. 

According to the Yankee Group, the 
Home of the Future will be part of an 
information bus. Data bases such as 
The Source, CompuServe, and Knight- 
Ridder will be easily accessible. 

But information of and by itself can- 
not exist in the marketplace. It must be 
carried by either telephone lines, coaxial 
cable, or the cost must be partially cov- 
ered by other vendors. The Yankee 
Group believes that broadband commu- 
nications must come to the Home of the 
Future. 

The seminar will demonstrate how in- 
formation access could be provided by 
either the telephone industry or the 
cable systems, and what the implica- 
tions of either's actions will be. 

Speakers at the symposium include: 
Ted Turner, Cable News Network; Gus 
Hauser, Chairman of Warner/Amex 
(owners of Qube, Columbus, Ohio); 
George Minot, CompuServe; Tom Har- 
nish, OCLC (which is putting infor- 
mation data bases on line in 4,000 
libraries); Irving Kahn, Broadband 
Communications; Jack Taub, The 
Source; and Howard Anderson, The 
Yankee Group. 

For further information and registra- 
tion, contact Marjorie Sugarman, The 
Yankee Group, P.O. Box 43, Harvard 
Square, Cambridge, MA 02138.1 
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5ft NEWS 



A Slow Road to Bubble Memories 




The mere mention of bubble memory de- 
vices gets a rise out of most jaded floppy 
disk jockeys. Unfortunately, bubbles may not 
prove to be the memory panacea most expect 
them to be for some time. 

The name of the game is mass storage and, 
for the microcomputerist, the options are few. 
Mass storage refers to the ability to save rela- 
tively large amounts of data in a nonvolatile 
medium. The three most popular mass storage 
methods currently in use are cassettes, disks 
(floppy and otherwise) and Winchester sys- 
tems. 



"// is no wonder that 
hobbyists are always 
looking for a better 

method of mass storage: 
one that is reliable, 

fast. . . and. . . cheap. " 



Each method has drawbacks. Cassettes are 
notoriously unreliable and are extremely slow. 
Also, individual cassette storage capacity is 
limited. 

Disks are more reliable, have much faster ac- 
cess time, but are expensive. They also require 
an operating system which usually resides in 
RAM and uses up about 12K of memory in a 
TRS-80. 

Winchester systems are expensive, and often 



a pain in the neck in terms of software support 
and compatibility. 

It is no wonder that hobbyists are always 
looking for a better method of mass storage: 
one that is reliable, fast, easily maintained and, 
last but certainly not least, cheap. Enter 
rumours of the bubble. 

Bubble memories are the latest development 
in the technology of mass storage. They are 
made of neither solid core material nor semi- 
conductor material. Instead, they are com- 
posed of a microscopic film of magnetic mate- 
rial that is deposited on a nonmagnetic sub- 
strate or base. The magic of bubble memories is 
their ability to create zones of magnetization at 
discrete points throughout the magnetic film. 
These tiny magnetic points are opposite in 
polarity from the rest of the magnetic film, and 
each of these magnetic bubble zones represents 
one bit of information. 

Bubbles are nonvolatile, that is they retain 
their magnetic polarity indefinitely without re- 
quiring external power, and are so small that 
millions can reside in the space of one IC. Space 
requirements are so minimal in fact, that a stan- 
dard DIP (dual in-line package) bubble chip 
has 1M bit of storage capacity (100K bytes). 
That's roughly the equivalent of a single den- 
sity, 40 track, 5 V* -inch floppy disk. 

Bubble memory systems do have some disad- 
vantages. The control and support circuitry 
necessary to access the bubbles is considerable, 
often requiring an individual control chip for 
each bubble chip. In addition, since bubble ad- 
dressing is loop configured and semi-serial, 
data transfer rates are not particularly fast. A 
Texas Instruments' bubble system has an 
average transfer rate of 85 K bits per second 
compared with a TRSDOS formatted disk 
transfer rate of 100K bits per second. Manufac- 



turers are working on these problems now, and 
advances on both fronts should be forthcom- 
ing. 

The three major bubble memory manufac- 
turers today are Texas Instruments, Intel 
Corp., and Rockwell Int. Each offers bubble 
devices on both component and board levels, 
but none arc seriously considering entering the 
personal computer market with their systems at 
this time. 

George Riggs, a spokesman for Rockwell, 
explains that he does not see a small system 
market for bubble devices developing "for at 
least three or four years." He added that 
"when the cost is lowered to around 15 milli- 
cents per bit in bubble systems, the hobbyist 
will find them an alternative to other systems." 
This inevitable cost reduction will take time, 
however. Rockwell does have a bubble system 
available now. Their 256K bit board can be 
bought for $1800. 



"For the present, bubble 
memories do not seem 

to be a practical 
alternative for the vast 

majority of small 
system computerists. " 



Intel of Santa Clara, CA, markets a board- 
level bubble system in kit form. Their 7110-1 
Magnetic Memory board comes complete with 
all control and support circuitry, and sells for 
around $2000. Judy Kochanowski of Technical 
Marketing at Intel feels that although no plans 
are afoot to crash the hobbyist marketplace in 
the near future, their 7110-1 kit is "competi- 
tively priced" when compared with the current 
cost of a four-disk system for micros. 

For the present, bubble memories do not 
seem to be a practical alternative for the vast 
majority of small system computerists. The 
problems related to support and control in both 
hardware and software are beyond the range of 
all but fanatical uses to solve. In addition, the 
cost per Mbyte of storage in bubble devices has 
not yet fallen low enough to justify their use. 

Finally, none of the major manufacturers in 
the bubble industry take the small system user 
very seriously. When, and if, these manufac- 
turers sense the existence of a market for their 
bubble devices in the microcomputer field, 
rapid developments in small system bubble de- 
vices can be expected. Until that time, micro 
users will continue to CLOAD, disk dump, 
watch and wait.B 

By Chris Brown 
80 Stqff 
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I made the TRS-80 Into a serious computer. 
Now I've made the Model II into a spectacular one. 



I'm Irwin Taranto, and I've helped almost a 
thousand businesses get their first computers up 
and running. 

I've done it primarily with the TRS-80, because it's 
a really elegant piece of hardware. Given the right 
programs, it can do substantially the same work as 
the traditional minicomputers that cost four times 
as much. 

I proved it with four on-line, interactive programs 
adapted from the genuine Osborne & Associates 
systems, originally designed for the $30,000 Wang 
computer. Then I added two of my own and made 
them all work on a $4000 TRS-80. 

Now I've done the same thing for the new TRS-80 
Model II. It's an $8000 computer that works twice as 
fast and has four times the memory — up to two 
million characters. 

My new systems are fully documented, and 
because I'm working with a much more powerful 
computer, they're a night-and-day advance over the 
Model I programs. They'll turn your Model II into a 
complete business computer, set up and ready to go. 



THE TRS-80 MODEL II PROGRAMS 

GanaraJ Ledgar/Cash Journal: handles up to 7000 transactions 
on 500 different user-defined accounts It keeps track of them by 
month, quarter and year, makes comparisons to the prior year, 
and does departmentalization. 

Accounts PayabU/Purrh— Ordar: generates the purchase order 
and posts the item to payables when the goods are received 
Invoice-linked, it calculates and prints checks and aged ledger 
reports and links fully to the general ledger 

Account* Racalvabl* /Invoicing: keeps track of billed and 
unbilled invoices, open and closed items, aging and service charge 
calculation It prints statements, links to the general ledger, and 
can work within either an invoice-linked or balance-forward 
accounting system. 

Pay lull/ Job Coating: computes regular, overtime and piecework 
pay, keeps employee files, figures taxes and deductions, pnnts 
checks, journal, 941-A and W-2 forms, and breaks out individual 
lob costs 



When I say set up and ready to go, I mean just 
that. If you're not quite sure on that point, call the 
number below and we'll give you the names of some 
of the people who've already bought all over the 
world. Call them up and hear what they have to say. 

These Model II programs are completely custom- 
tailored, which explains their $249.95 price. Before 
we'll send you a disk, you have to fill out a detailed 
questionnaire that tells us your precise business 
requirements. Then we send you the disk, all the 
instructions you need, and my phone number. If you 
call, we answer all your questions. If your questions 
are tough enough, I'll talk to you personally. 

Because that way I'll make sure that Model II of 
yours turns into a spectacular computer, just like 
I promised. 
I 1 

Please send me the custom questionnaires for the following 
S249 95 Model II programs 

General Ledger/Cash Journal 
Accounts Payable/Purchase Order 
Accounts Receivable/Invoicing 
Payroll Job Costing 

Please send me information on the TRS-80 Model I programs at 
$99 95 each 

Please send me information on other Taranto business programs 



Your name _ 



Company name 



Address 



City/State/Zip 



Taranto 

& ASSOCIATES. INC 



PO Box 6073. 4136 Redwood Hwy . San Rafael CA 94903 • (4151 472-2670 



"A trademark o( the Tandy Corporation 



• Reader Semce— see page 226 
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NEW PRODUCTS 



The Micrographics Index 



The National Micrographics Assoc. (NMA) 
Resource Center has released the latest 1980 
computer-output microfiche edition of the 
Micrographics Index and Special Interest 
Package #15 entitled, Service Bureau vs. In- 
House Systems, a collection of current articles 
that are part of the Resource Center's inven- 
tory. 

Over 250 new entries have been added since 
the Index was last published in January 1980. 
The Micrographics Index is a catalog of the 
over 4,000 items contained in the NMA 
Resource Center. It provides direct, com- 
prehensive access to the largest collection of 
micrographics in the world. 

The Index includes information on micro- 
graphic applications, technical processes, case 
histories, standards, research reports, equip- 
ment evaluations, directories, "how to" 
guides, state-of-the-art reports, market studies 
and industry surveys. Journal, author, key- 
word and subject indices provide access to en- 
tries listed in the Index. Reprints of most items 
may be ordered from NMA in hardcopy or mi- 
crofiche for a small fee. 

Service Bureau vs. In-House Systems is a col- 
lection of articles that overviews the considera- 
tions in deciding to use a service bureau or to 
implement an in-house micrographic opera- 
tion. Topics include evaluating and selecting a 
service bureau, justifying in-house COM and 
case histories of COM and source-document in- 
house operations. 

Service Bureau Versus In-House Systems is 
available in papercopy for $25 and in micro- 
fiche for $15. The Index can be purchased for 
$35. Both are available from NMA Publication 
Sales, 8719 Colesville Rd., Silver Spring, MD 
20910. 
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Advanced Graphics Course 



Datagraphics, P.O. Box 566, Dept. G, 
Union Station, Endicott, NY 13760, has a new 
program, Advanced Graphics Mini-instruction 
Course, Volume 1, Curves. The program is the 
first in a series of projects on graphics applica- 
tions programming techniques. 

Volume 1 uses a new algorithm for the old 
problem of plotting curves: None of the 
displays that are generated use advanced math, 
such as sines and cosines; a simple arithmetic 
progression-regression technique is used in- 




Graphics Designed with Datagraphics Mini- 
instruction course. 



stead. Graphics are executed on video within 
five to 20 seconds. 

The program begins with a simple explana- 
tion of FOR-NEXT loops and line numbers, 
continues with amplitude equations, regres- 
sions and progressions. There is also a program 
included for designing computer art . 

Supplied on tape for 16K Level II or 4K 
Level I, Advanced Graphics Mini-instruction 
course sells for $20.55. 
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Macro Library Adds 
Nearly 80 New Mnemonics 



Stoneware Microcomputer Products, 1930 
Fourth St., San Rafael, CA 94901 , is selling an 
extended instruction set macro library to work 
in conjunction with Microsoft's Macro-80, 
Digital Research's MAC and CDL/TDL 
Macro I and Macro II. 

A macroassembler is defined in the Micro- 
computer Dictionary and Guide, Matrix Pub- 
lishers, Inc., as something that "simplifies 
coding when similar sections of code are used 
repeatedly, but variations preclude the use of 
conventional subroutine techniques." 



Stoneware's new library expands the Z-80/ 
8080 instruction set with nearly 80 new 
mnemonics. They enhance the hardware in- 
struction set by creating pseudo instructions 
which are reconstructions of the exsisting Z-80/ 
8080 instruction set. The assembler mixes the 
new instructions with the existing set. 

The library has been designed to be compati- 
ble with current software. It sells for $109.95 
for CP/M systems with eight-inch single densi- 
ty disks, and for $79.95 for Model I TRSDOS 
on 5 V* inch disk systems. 
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Do-it-yourself Interfacing 



A five-page booklet is available that provides 
instructions, schematics, a parts list and soft- 
ware driver listing for do-it-yourself interfacing 
between a TRS-80 and an RS-232 printer. Ac- 
cording to the booklet, which costs $4.95, the 
interface can be constructed for less than $2 in 
parts. 

The booklet, which was not named in the 
company announcement, is sold by Fobel 
Enterprises, 552 E. El Morado, Ontario, CA 
91764. 
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Business Data Base 
Plus Statistical Package 



Charles Mann & Assoc, has a new program- 
mable Business Data Base System for the 
TRS-80 and a new Statistical Package. Business 
Data Base System allows the user to define and 
build data bases for such purposes as inventory 
control, general ledger accounting, accounts re- 
ceivable and accounts payable. The fields may 
be manipulated with a math formula accumu- 
lator to format reports and present status dis- 
plays. 

The system is compatible with TRSDOS, 
NEWDOS and 3.0 DOS. The programs are 
auto linked and called automatically as needed. 
Business Data Base System needs at least 32K 
RAM with 48K recommended, and a single 
disk drive. Multiple disk systems are supported 
under user control. 

The Business Data Base System is available 
for $89.95 from Charles Mann & Assoc., 7594 
San Remo Trail, Yucca Valley, CA 92284. 

The Statistical Package includes Scientific 
Data Management System and a number of 
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ADVENTURERS! 
RISE TO NEW 

At Last, 3 Dimensions! 

Deathmaze 5000 and Labyrinth are the first in a new 
breed of adventure. Instead of wandering through 
the English language, typing CO EAST or GO WEST, 
you move through a colossal maze represented on 
the screen three-dimensionally. Hallways recede 
into infinity or come to dead-ends. Doors open to 
right and left. Pits open in floor and ceiling. As you 
encounter objects, monsters, and mayhem, one or 
two word commands may be used. The command 
set is extensive and sophisticated. The proper com- 
mands allow the solution of problems and the 
manipulation of objects. The improper choice of 
words could spell the end. . . . 

MACHINE LANCUACE SOPHISTICATION 

Deathmaze 5000 and Labyrinth are written in ma- 
chine language. They are both incredibly fast. All 
the features expected of great adventures are built 
in, including SAVE GAME and a blinking cursor. All 
versions include relocation modules for use with 
disk systems. 



Deathmaze 5000 places you on the top floor of a 
five story building. Each floor is a maze of twisting 
passageways. Floors are connected by elevators and 
open pits. You have but one goal. ESCAPE ALIVE! 
Where is the only door out of this nightmare? 
Monsters, bats, mad dogs, hunger, and many more 
horrors plague your every step as you struggle to 
escape the most complex adventure ever written. 

TRS-80 Level II 16K cassette $12.95 

APPLE II or APPLE II PLUS 32K cassette $12.95 

Labyrinth places you in a maze of gigantic propor- 
tions. But you are not alone! A minotaur searches 
for you, seeking a grisly meal. You must find 
weapons, spells, and treasures. You must deal with 
ghosts and cave gnomes. You must avoid the mino- 
taur until the moment is right for the final battle. 

TRS-80 Level II 16K cassette $12.95 

APPLE II or APPLE II PLUS 32K cassette $12.95 



• • • CONTEST • • • 



Med Systems Software 

P.O. Box 2574 Chapel Hill, NC 27514 
(919)933-1990 
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REWARD! 

This man escaped a fate worse than death. He was the 
first, but we hope not the last. From hiscondition.you 
would never realize that he designed Deathmaze 5000. 
Those few others who survive may send their correct 
solutions to us. On December 31, a drawing will be 
held. Six intrepid adventurers will win their choice of 
three Med Systems programs and a shirt silk-screened 
with the above logo and the words "I survived Death- 
maze 5000". Only the correct solutions are eligible. 
All judgements final. Please enclose a SASE for return 
of solutions or notification of correctness. All winners 
will be contacted directly. 



SATISFACTION GUARANTEED! 

All Med Systems Software products come with a 14 day 
moneyback guarantee. If for any reason you are not satis- 
fied, return your order within 14 days for a prompt and 
cheerful refund. 

ORDERING INFORMATION 

Orders are processed within two working days. Mastercard 
and Visa card holders please remember to include the expi- 
ration date. We pay all postage and handling within the U.S., 
Canada, and U.S. territories. European orders please include 
$2.00 for air post. 

Ask about our other adventures. These include Samu- 
rai, Reality Ends, Bureaucracy, and The Human Ad- 
venture. 



Please send the following 3-D adventures: 
D Deathmaze ($12.95) $. 



□ Labyrinth 



($12.95) $. 
TOTAL $. 



□ Please send your catalog of programs and products, 
as well as details of the Deatnmaze contest. 

Name _^______ 



Address 
City 



State. 



Zip 



Computer: 

D TRS-80 16KLII 



D Mastercard 
MC or VISA* 



DVISA 



DAPPLE II or APPLE II 
PLUS32K 

D check 



Expiration Date 



• Reader Service— see page 226 
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FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SOFTWARE 



vrsA- 



(T) 



P.O. Box 16020 

Fort Worth, Texas 

76133 

(817) 294-2510 



PEACHTREE SOFTWARE SYSTEMS 

GENERAL LEOGEB - Reco'd. d*ia<i» o' all financial 
t-ansaciions Generates a balance iha«t and an m- 
come siaiement FientHa and adaptable design for 
botti small businesses and firms parlonmng client 
w.teup services Produces reports as follows Trial 
Balance. Transaction Registers. Balance Sheet Prior 
Yea' Comparative Balance Sheet. Income Statement. 
Prior Year Comparative income Statement and De- 
partment Income Statements Interactive with other 
PEACHTREE accounting packages Supplied m 
source code for Microsoft BASIC 



NEW 

VERSATILITY 

For Your TRS-80 




CONTROL PROGRAM 

FOR MICROCOMPUTERS 

ENABLING YOU TO RUN 

SOFTWARE PUBLISHED 

FOR CP/M 1.4 ON THE 

TRS-80 

CP M is considered the industry stand- 
ard disk operating system because it 
gives you the hardware-independent 
interlace you need to make your com- 
puter work for you. CP'M 2.0 is the 
latest in the evolution of a proven relia- 
ble and efficient software system FMG 
CORPORATION NOW OFFERS THE 
CP'M 2.0 FOR THE TRS-80 . 
It features an enhanced upward com- 
patible file system and powerful new 
random access capabilities. The CP M 
2.0 from FMG provides the ability to 
run software published for the CP M 
system, on the TRS-80 Model II. From 
minidisks, floppy disks, all the way to 
high-capacity hard disks, the flexibility 
of CP M 2 makes it a truly universal 
operating system The package in- 
cludes an 8" system disk, editor, as- 
sembler and debugger for the TRS-80 

Available in Format A. B. C.G only S200 S2S 
muui-p«og*amm*k; MONITOR 

NEW INDUSTRY 
STANDARD 

A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi- 
programming at each terminal. 
Best of all, it's CP/M compatible 
which means you can run a wide 
variety or programming languages, 
applications packages, and devel- 
opment software. 

You can run simultaneous edi- 
tors, program translators, and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter- 
minals. Or you can use MP/M real- 
time features to monitor an assem- 
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellent 
focal point for a cluster of con- 
nected microcomputers. The pos- 
sibilities are limitless. 



"CP.M and MP/M are trademarks of Digital Research 
2 V) is a trademark o* Ziiog. Inc 
TRS-80 is a trademark of Tandy Corp 
Pascal M is a trademark ot Sorcim 



Alt FMG Softwar 
sary Manuals 



Products Include All N.c.» 



(M) 



MICROPRO INTERNATIONAL 

SUPER-SORT I - Sort merge exlrat 
progn 



Wat 



abso- 



Sort- 



»ed < 



a hit - 



i M« 



in binary. BCD. Packed Dec. ... 
floating & fixed point exponential field justified etc 
Even variable number ot fields per record! 1225125 
SUPER-SORT II - Above available as absolute pro 
«'•" ° n 'V 1 171/125 

SUPER-SORT III - As li without SELECT EXCLUDE 
BtaWISJ 
WORDSTAR - Menu driven visual word processing 
system for use with standard terminals Tail format- 
nog pafiormed on screen Facilities for ten paginate 
page number justify center and underscore User 
can print one document while simultaneously editing 
a second Edit facilities include global search and 
replace Read Wn re to other text files block move 
etc Reounes CRT terminal with addressable cu-sc 

positioning S49S 140 

WORD-STAR Cuetomuafton Noses - For sophisticated 
users who do not have one o* the many standard 
terminal or printer configurations m the distribution 
version of WORD-STAR NA/199 

WORD-MASTER Text Editor - in one mode has super- 
set of CP'M' a EO commands including global search- 
ing and replacing forwards and backwards in file in 
video mode provides full screen editor for users with 
serial addressable -cursor terminal $150 $25 



FLOPPY SAVER - Protection for center holes ol 5" 
and 8" floppy disks Only t needed per diskette Kit 
contains centering post, pressure tool and lough 
7 mil mylar reinforcing rings for 25 diskettes 

5". KM S14.M 

5". Rings only ST.H 

B". Kit S1S.SS 

ft". Rings only $S-M 

HEAD CLEANING DISKETTE -Cleans the drive Read/ 
Write head In 30 seconds Diskette absorbs loose 
oxide particles, fingerprints, and other foreign parti- 
cles that might hinder the performance of the drive 
head Lasts at least 3 months with dally use 

r $32 00 

Wf $30 00 



m ACCOUNTS PAYABLE - Tracks current and aged 
payables and incorporates a check writing feature 
Maintains a complete vendor file with information on 
purchase orders and discount terms as well aa active 
account status Produces reports as follows: Open 
voucher Report Accounts Payable Aging Report and 
Cash Requirements Provides input to PEACHTREE 
General Ledger Supplied m source code for Micro- 
soft BASIC . . KM/ISO 

m ACCOUNTS RECEIVABLE - Generate* invoice regis- 
ter and complete monthly statements Tracks current 
and aged receivables. Maintains customer hie Includ- 
ing credit information and account status The cur- 
rent status of any customer account is instantly avail- 
able Produces reports aa follows Aged Accounts 
Receivable. Invoice Register. Payment and Adjust- 
ment Register and Customer Account Status Report 
Sup- 
) 130 



'spares employee W-?" 
includes tables for federal withholding and RCA as 
wen as withholding for ail 50 stales plus up to 20 
cities from pre-compuled or user generated tables 
Will pnnt checks. Payroll Register. Monthly Summary 
and Unemployment Tax Report Provides input to 
PEACHTREE General Ledger Supplied m tourca 
code for Microsoft BASIC SSSO/SSO 

INVENTORY - Maintains detailed information on 
each inventory item including part number, descrip- 
tion, unit ot measure vendor and reorder data, item 
activity and complete information on current item 
costs, pnemg and sales Produces reports as follows 
Physical Inventory Worksheet, inventory Pnce List. 
Departmental Summary Report, inventory Status Re- 
port. The Reorder Report and the Period-to-Date and 
Yeer-to-Date reports Supplied in source code for 
Microsoft BASIC St.lfMVSM 

MAILING ADDRESS - Keeps track of name and ad- 
dress information and allows the selective printing ol 
this information in the form of mailing lists or ad- 
dress labels. Allows the user to tailor the system to 
his own particular requirements User-defined for- 
mat and print-out system uses a special format file 
which tells programs how to print the mailing list or 
address labels Standard lormat files are included 
with system. Automatic sorting ol data uses indexed 
file management routines which allow the name and 
address information to bo sequentially retrieved and 
printed without tile sorting Supplied in source code 
lor Microsoft BASIC . , .S790/S30 



• MICROSOFT PRODUCTS 

■ ASiC-K Ds. Extended BASIC. ANSI compatible 
with long variable names. WHILE/WEN0. chamtng 
variable length hie records $350 $25 
BASIC COMPILER - Language compatible with 
BASiC -80 and 3-10 times faster execution Produce* 
standard Microsoft relocatable binary output in- 
cludes MACRO-BO Also linkable to FORTRAN-*) or 
COBOL 80 code modules $395125 
FORTRAN-M) - ANSI 66 (eicept for COMPLEX) plus 
many extensions includes relocatable object com- 
piler linking loader library with manager Alto in- 
clude* MACRO-60 (see below) $500 $25 
COBOL-IO - Lave' 1 ANSI 74 standard COBOL plus 
moat Of Laval 2 Full sequential, relative, and in- 
dexed file support with variable fiks names STRING. 
UNSTRING. COMPUTE. VARYING/UNTIL, EXTEND 
CALL. COPY. SEARCH. 3-dimensional arrays, com- 
pound and abbreviated conditions, nested IF Power- 
ful interactive screen- hand ling extensions Includes 
compatible assembler, linking loader, and relocat- 
able library manager as described under MACRO-60 
S750'$25 

MACRO-S0 - 6080/260 Macro Assembler Intel and 
Zilog mnemonics supported Relocatable linkable 
output Loader. Library Manager and Cross Refer- 
ence List utilities included S160/S25 
RflV XMACRO-86 - 6086 cross assembler All Macro and 
m / utility features of MACRO 80 package Mnemonic* 
•lightly modified from Intel ASM66 Compatibility data 
sheet available S300S25 
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DESPOOL — Allows flexibility and efficiency 
■ Disk tile printing can be accomplished while 
Simultaneously using the computer fo* other 
tasks) Slower primers do not be up the com 
purer Requires 32K minimum $75 $10 

SCREEN EDIT - Text editor for program en 
try — allows user the ability to see entries as 
they are being made. Has command which en 
able* user to move the viewed position of the 
file anywhere within the current data file OR 
add information anywhere in the file. Requires 

16K minimum $125 S25 

(Also available in TRS COS format 
Specify model or TRS-80) 

* MAC — Disk-based, powerful macro assem- 
bler utilizes Standard Intel Mnemonics. In- 
cludes macro processor 

The CP M 8080 Macro Assembler reads as 
sembly language statement from a diskette 
file and produces an Intel "HEX" format object 
file on the disk suitable for processing in the 
TRS-CP M environment. Requires 32K mini- 
mum and CP M S100/S25 

• ZSID— Efficient and reliable program testing 
system for Z80 microcomputers. Capabilities 
include tracebach and histogram facilities Al 
lows real time break points 

ZSID is a symbolic debugger which expands 
upon the features of the TRS-CP M standard de- 
bugger, providing greatly enhanced facilities 
(or assembly language program check-out. Re- 
quires 32K minimum and CP M SM S25 



MAIL LIST — Mailing list maintenance package 
No sorting required to print normal address la 
bels in rp code sequence Supports new larger 
zip code Sorts and selects on multiple fields 
Labels may be printed in user selectable for 
mats Includes sort and select utilities $300 S35 



FMG's LIBRARY: 



| ■ GRAHAM DORIAN SOFTWARE SYSTEMS 

.GENERAL LEDGER - An on-line system; no batch- 
juired Entries to other GRAHAM-DORIAN 
g packages are automatically posted User 
establishes customized C O A Provides transaction 
register record of jou-nai entries trial balances and 
monthly closings Keeps 14 month history and pro 
vides comparison of Current year with previous year 
Requires CBASiC-2 Supplied i source SM5/S35 
- Maintains vendor lot and 
cash flow analysis Flexible 
- writes checks to specific vendor tor certain *»- 
vo'ces or can make periia 1 payments Automatically 
posts to GRAHAM-DORIAN General Ledger or runs as 
stand alone system Requires CBASiC 2 Supplied m 
source tttVttS 

m ACCOUNTS RECEIVABLE Creates tnal balance re- 
ports prepares statements ages accounts and rec- 
npfete information desenb- 
ctrvity Receipts can be 
posted to different ledger accounts Entries auto- 
matically update GRAHAM-DORIAN General Ledger 
or runs as stand alone system Requires CBASiC-2 
Supplied m source SttS/S3S 

Maintains > 



PASCAL/M* - Compiler generates P code from ex- 
tended language implementation of standard PAS- 
CAL Supports overlay structure through additional 
procedure calls and the SEGMENT procedure type 
Provides convenient string handling capability with 
the added variable type STRING Untyped files snow 
memory image I O fleouires 56K CP'M 11 SO $20 
PASCAL/Z - Z80 native code PASCAL compuer Pro- 
duces optimiaTad ROMable re-entrant code All eiter- 
facing to CM n through the support library The 
package includes compiler. Microsoft Compatible re- 
locating assembler and linker, and source for all 
library modules Variant records, strings and direct 
I'O are supported Requires 56K CP'M and 200 CPU 
SMS/S2S 
PASCAL MT - Subset of standerd PASCAL Gener- 
ates ROMabie 8080 machine code Symbolic debug- 
ger included Supports interrupt procedures, CP/M 
file l O and assembly language Interface Real vari- 
ables can be BCD. software floating point, or AMD 
9511 hardware floating point Version 3 Includes 
Enumeration and Record data types Manual explains 
BASIC to PASCAL conversion. Source for the run- 
lime package requires Digital Research's MAC. Re- 
quires 32K $250. $30 

CBASIC-2 Disk Extended BASIC - Non-Interactive 
BASIC with pseudo-code compiler and run-time in- 
terpreter Supports full file control, chaining integer 
and extended precision variables, etc 8110/S1S 



(M) 



(M) 
(T) 



Stale ia.es Prints payroll I 
reports and VV-2 lorms. Can j 
and employee lorm tetters wi 
CBASIC-2 Supplied in sourc 



and 

, checks, quarterly 
ale ad hoc reports 
nl labels. Requires 

S590.J35 



(M) 



I T \ INVENTORY SYSTEM - Cap! 
I » I sources sales ages, lumovi 



salesman type ot 
available bom tor account 
Requires CBASIC-2 Suppl 



r markup, etc. Trans- 

y be entered lor reporting by 

ie. date ol sate, etc Reports 

and decision making 



MTAM - Utility to link one computer to another also 
equipped with BSTAM Allows Ilia transfers al lull 
data spaed (no conversion to hei) with enc block 
control check lor very reliable error detection and 
automatic ratry we use it' it s great' Full wildcard 
eipansion to sand * COM etc 0600 baud with wire 
300 baud with phone cornection. Bosh ends need 
one Standard e'd ? versions can talk to one another 

stso/ts 

SELECTOR MI-C2 - Data Base Processor lo create 
and maintain rmrtti Key dala bases. Prints formatted 
sorted reports with numerical summaries or mail-ng 
labels Comes with sample app'ications including 
Solas Activity inventory. Payables Receivables 
Check Register and Client Patient Appointments etc 
Requires CBASIC-2 Suppled in source SMS 120 
OLECTOR - Oeneral Ledger option to SELECTOR 
inC? Interactive system provides lor cusromued 
COA Unique chart of transaction types insure proper 
double entry bookkeeping Generates balance sheets 
PAL statements and journals Two year record allows 
lor statement ol changes in financial position report. 
Supplied in source Requires SELECTOR III-C2. 
CBASIC-2 and 52K system SlM'tlS 

TEXTWRITER III - Tent lormatter lo lustily and pagi- 
nate letters and other documents Special features 
Include insertion of text during execution Irom other 
disk files or console, permitting recipe documents 
lo be created from linked fragments on other tiles 
Has facilities lor sorted index, table ol contents and 
loolnole insertions ideal tor contracts, manuals, etc 
Now compatible with Electric Pencil" prepared files 
Iltl/IM 



1590 «35 



Designed for general contractors 
ively with other ORAMAM-DORiAN 
ting packages lor tracking and analysing e. 
penses User establishes customized cost categories 
and yob phases Permits comparison of actual versus 
estimated costs Automatically updates GRAHAM- 
DORian General Ledger or runs as stand alone sys- 
tem Requires CBASIC-2 Supplied in source tWS SIS 



npie Program Disk For Each Grat- 
eness Package Specify Package 



n-Don 



FORMATS AVAILABLE I 

IAI TRS-80 Model I IMI Keys Only 

ORDERS MUST IBI TRS-80 Model II 

SPECIFY DISK ICI TRS-80 Model III IMI Keys Only 

SYSTEMS AND IDI HEATHKIT H89 (Ml Keys Onlv 

FORMATS: (El NORTH STAR 

(Fl SUPER BRAIN QD 

IGI STANDARD UNIMPLEMENTEO 



The sale of each 
proprietary software 
package conveys a 
license for use on 
one system only. 



Prices FOB 
Fort Worth. Tex 
Shipping, hand- 
ling and COD. 
charges extra 



(T) 



computers 

For all (T) items listed above . the rec- 
ommended system configuration conaista of 
48K CPM 2 full din disk dnves 24 > 80 CRT and 
132 column printer 



PASCAL USER MANUAL & REPORT 
12nd) Edition by K Jensen and N. Wirth 
■ Tutorial Manual iM Concise Reference Report for Both Pro 

Iirammars and Implamentors 
ncuidet Helpful Examples lo Dtmoosfrale Ilia Various Fea- 
tures ol PASCAL 

The book consists ol two parts the user manual and the revised 
report The manual is directed lo those who have some familiarity 
with computer programming and who wish lo gel acquainted with 
the PASCAL language The report defines standard PASCAL 
which constitutes a common base between various implementa 
lions ol the language 



PASCAL PRIMER Problem Solving 

Tali boot has ntret mater goats 

■ Ta latreeece all aspects el Ike programming tad problem 
seines process lutcteeei problem saactficatiea aaaf erajeal 
ranee, l leenakm i cessae. eekeeakai last** diraeim 



a fasts! 
ktte 



'JLtES£a** m 



boa to araee c a a Men 

I tfetai ef eta PAICAL p r e aj ra asaalas Itaoa se ge 
Numerous examples are employed mroughout the text PAS 
CAL is used as a vehicle to teach rarous aspects of programming 
techniques 



Microcomputer Problem Solving Using Pascal 

by Kenneth L Bowles 

■ A look Designed for loth Collage Cornet MO individual 

Jell-Study 
• Ideal lor use with UCS0 Pascal 
< Includes Extensions lo Standard PASCAL 

This book is designed both for introductory courses in com- 
puter problem solving al the freshman and sophomore college 
level and tor individual sell study II includes many examples and 
actually executable programs It includes inlormalion on the nec- 
essary lunctions and procedures lor handling graphics and 
strings 



BEGINNERS MANUAL FOR UCSD PASCAL 
SYSTEM 
- Aa EalinMeaiaa hHroeKUon lo UCIO PASCAL 

■ Pi-isitMi i Hsej lo Uia Ike UCIO PASCAL System and Hew 

M Preerara la PASCAL 

■ letieees Maw, Practical Eiimol ei at PASCAL Preerares 

Trus book is intended to be used as *» introducton and refer 
trace manual for people iust beonn r ng lo use the UCS0 Pasca 
Software System Wnesrier you have never used a computer be- 
fore or e*kttrier you are an experienced programmer who s unta- 

m- ar with LtSO PASCAL trks book WUI provide a relatively easy 

yet ti»»rough fllroduchon to UCSO PASCAL 



PROGRAMING IN PASCAL 
by Peter Grogono 
• Aa Excellent Introduction lo One ol Ike Fastest Growtni Pro- 

(ramming language! Today 
aclloai on Procedures and Files PLUS a Chapter on Dynamic 
Data Structural such at Iteas and linked Lists 

The text is arranged as a tutorial, containing both examples and 
exercises lo increase reader proficiency in PASCAL Concepts are 
illustrated by examples ranging trom (he Tower ol Hanoi problem 
10 cucumscnbing a circle about a triangle PROGRAMMING IN 
PASCAL is sure lo hold the reader s interest 

Stock No pnce 

ita mi. 



UCSD Reference Book 
- A Retereece Gekte Ie tie Cerrujleto 
UCSO PASCAL System 

• kecleees letexvatleo aa Cemetler 
lean Ai n iaiir m Etlter 

• lists Acteal P Mackrae CeSet 



Thrj rtferanct book can be a vatuatw and t»r*-sev« faaxle to 

t >rough intormation on the UCSO PASCAL system The easy to 
read manual provoes last access lo pertinent data 
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ocher programs for curve fitting, probability, 
general statistics, distribution mathematics and 
test statistics. The programs allow for curve fit- 
ting of data using linear, exponential, logarith- 
mic, or power relationships. A built-in data 
base is included to produce a set of working ex- 
amples to help users learn statistical principles. 

The system requires 32K of RAM and at least 
one disk drive. It can handle up to five 100-by- 1 
matrices containing raw data, grouped data or 
frequency arrays. The package sells for $89.95. 

Reader Service ^171 



Single-key Entries for DOS 



Mediamix has a program for TRS-80 disk 
users called Super Directory. While in the DOS 
command mode, the user enters D; the com- 
puter then asks for the drive number and an in- 
dexed directory of that drive's disk is displayed 
along with a menu of command modes. A 
single keystroke will put the user in RUN, 
KILL. FREE or PRINT. 

Super Directory is a machine language pro- 
gram for TRSDOS or NEWDOS users. It is 
sold for $9.95 by Mediamix, P.O. Box 8775. 
Universal City. C A 91608. 

Reader Service ^ 172 



Faster Drives Are for Sale 



Aerocomp. Inc., P.O. Box 24829. Dallas, 
TX 75224, has a new line of disk drives with the 
MPI drive acting as the center of the system. 
With an access time of five milliseconds, the 
company claims that MPI drives are the fastest 
in the field, and offer the most accurate disk 
positioning in the industry. Centering is ac- 
curate within 0.0008 inches. 




Aerocomp's New Disk Drive 



The Aerocomp drives' power consumption is 
low at six Watts standby, 12 Watts operating. 
All write-protect and index sensing is accom- 
plished optically. They also allow users to flip 
disks to utilize both sides. 

No pricing information was included with 
the company's product announcement. 

Reader Service ** 167 



Double-density Storage Boost 



Percom Data Co., Inc., 211 N. Kirby, 
Garland, TX 75042, has begun production of a 
double-density disk-controller adapter for the 
TRS-80 Model I. The adapter is called Doubler. 
According to Percom's calculations, using 
Doubler an 80 can store and format up to 354K 
on a five-inch disk, compared to the 256K of a 
standard eight-inch floppy. 

Doubler is sold with DBLDOS, which is a 
TRSDOS-compatible double-density operating 
system, and with a utility to convert single- 
density files and programs to double-density 
format. The complete system sells for $219.95 
from Percom. 

Reader Service *<» 170 



T/Maker Report Generator 



A software tool, combining a tabular report 
generator with word processing, is available 
from Lifeboat Assoc. The T/Maker system 
provides easy analysis and presentation of 
numerical data and text copy used in financial 
modeling and report preparation. Typical 
T/Maker applications include sales projec- 
tions, profitability studies, balance sheets, esti- 
mates, price sheets, etc. 

The system includes a full screen editor. A 
macro command allows any series of key- 
strokes to be saved and executed with one key- 
stroke. Text insert, delete, global search and re- 
place, and block move are all supported by the 
editor. Computation for rows and columns in- 
cludes: standard arithmetic; percents; expo- 
nents; common transcendental functions; aver- 
ages; maxima; minima; projections, etc. 

The T/Maker requires a 48K CP/M system 
and C-BASIC-2. It costs $275 from Lifeboat 
Assoc., 1651 Third Ave.. New York. NY 
10028. 

Reader Service »<* 177 



Eight-inch Floppy Drives 



Parasitic Engineering's Maxi-disk eight-inch 
floppy disk drives are now compatible with the 
TRS-80 Model II. Used with the Model II, 
Maxi-disk drives are functionally identical to 
Radio Shack expansion drives. No software or 
hardware changes are needed. 

Each drive is contained in its own cabinet. 
Additional drives are simply plugged in, so that 
a drive can be removed for service without dis- 




Muxi-dtsk Drives 

turbing any other drives on the system. 

The drives cost $845, plus $60 for the three- 
drive cable which is needed for connection. 
They are sold by Parasitic Engineering, Inc., 
1 101 Ninth Ave.. Oakland. CA 94606. 

Reader Service *» 163 



Video-oriented Text Editor 



Southcaslern's Textan is a machine-language 
text editor designed to operate on 16K ma- 
chines. It is a video-oriented editor designed tor 
BASIC programmers. Textan reads program 
tapes written in Level II BASIC and returns to 
BASIC with the program fully loaded when 
editing is completed. 

This text editor has 32 command functions 
and 26 reserved-word keys. The command 
functions provided include: previous screen, 
next screen; auto line numbering; block delete; 
display free memory, etc. The reserved word 
keys will automatically enter many standard 
BASIC commands. 

The package costs $40, plus $7.50 for the 
manual, from Southeastern Software, 512 
Conway Lane, Birmingham, AL 35210. 

Reader Service »•» 179 



Model II General Ledger 



GL is a general ledger system for the TRS-80 
Model II. It requires TRSDOS 1.2, a 132- 
column printer, a dual disk system, and 64K 
memory. It is part of a larger accounting system 
which includes A/R, A/P, and Payroll. Sum- 
mary transactions from these packages are ac- 
cepted automatically by GL. 

The GL package produces departmental and 
summary income statements showing current 
and year-to-date amounts, percentages by 
category, and comparative data with the 
general ledger one year ago. The chart of ac- 
counts contains a five-digit account number; 
account description; and current, year-to-date, 
and budget balances. Users specify account 
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NEW PRODUCTS 



type, master/ sub account code and balance 
sheet column code. 

I he major outputs are trial balance, balance 
sheet, income statement and department in- 
come statements. The major programs are 
Master File Maintenance/List, Transactions- 
Enler/Rcgister/List, Account Status/ List, 
Generate Financial Reports, Accounting 
Transactions Transfer, End-of-period Pro- 
cessor and System Initialization. ISAM is used 
lor last random key and sequential access. 

GL sells for S 1 29 from Micro Architect Inc., 
% Dolhan St., Arlington, MA 02174. 

Reader Service ^ 165 



per/ lower case character set, 100 characters per 
second in a bi-directional print-out and ribbon 
cartridge loading. It uses ordinary bond paper 
in sheets, roll or fan fold form. 

With full 96 character ASCII set, it is capable 
of both upper and lowercase printing at both 40 
and 80 characters per line. Operator control in- 
cludes power, select /deselect, line feed, top of 
form and self test. A Centronics compatible 
parallel interface is standard. Serial RS-232C or 
20mA current loop is optional. 

Contact DIP, Inc., 121 Beach St., Boston, 
MA 021 1 1 for more information. 
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Horse Handicapping Program BASIC to FORTRAN 



A horse race handicapping package for the 
I RS 80 and Apple home computers is being 
sold by the .Hi Co. The company has gathered 
and stored data from a vast number of races, 
and analyzed which attributes contribute to a 
horse's performance in a race, either positively 
or negatively. 

The package consists of a guide on how to 
use the "Daily Racing Form" to obtain the ten 
factors needed for each horse, a sample form to 
simplify the data gathering, a cassette that com- 
putes the odds for the current race, a program 
listing for use with other types of computers, 
and tips on how to use odds when wagering. 

The package costs $19.95 from 3G Co., Rt. 
3. Box 28A, Gaston, OR 971 19. 
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Low Cost Dot-matrix Printer 



DIP, Inc.. is selling a low cost Data Impact 
Printer, the model DIP-81. It is priced at $499. 
The model DIP-81 is a dot-matrix impact 
printer, designed for continous duty cycle. 

The model DIP-81 features 7-by-7 or ex- 
panded 14-by -7 matrix printing, an up- 



DIP Dot-matrix Printer 



The Management, Box 111, Aledo, TX 
76008, has a programmer utility called 
FORTRANslator. It is designed to aid in the 
translation of TRS-80 Disk BASIC Model I 
programs to TRS-80 FORTRAN. 

FORTRANslator converts BASIC into the 
structured READ, WRITE. FORMAT con- 
structs. It also translates BASIC key-words and 
procedures such as IF-THEN-ELSE into cor- 
rect style. FORTRAN indentation and spacing, 
C lines, IX) loops and other conventions are 
produced. A program can be created and 
debugged in BASIC, then translated to com- 
piled FORTRAN. 

This machine-language program will run on 
a 32K machine with at least one disk drive. A 
printer is recommended. FORTRANslator is 
priced at $29.95 and is supplied on a Model 1 
data disk. 
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Land Surveying Applications 



Four land surveying programs for TRS-80 
have been developed by Disco-tech. They are 
Field Note Data Reduction, Coordinate 
Geometry, Stadia Reduction and Horizontal 



Curve Staking. They are included in Disco- 
tech's Survey 80 package. 

The Survey 80 package has been developed 
and field-tested by a team of practicing land 
surveyors, The four programs allow users to 
choose various methods of solving technical 
problems. Fifteen-digit accuracy is built in 
where appropriate, and ouput can be displayed 
on the screen and/or printed out. 

No computer knowledge is presupposed. 
Steps arc presented logically and lucidly on the 
screen. Programs are supported by manuals 
which guide the user step-by-step through hard- 
ware installation, data entry, computation, and 
output. The manuals are reinforced by prac- 
tical examples and appendices which treat com- 
mon problems and care of magnetic media. 

Survey 80 is available in a TRS-80 Model I 
version, and by November will be offered in a 
CP/M version. 

Field Note Data Reduction costs $250, Coor- 
dinate Geometry costs $350, Stadia Reduction 
costs $175 and Horizontal Curve Staking costs 
$95. The programs are sold by Disco-tech, a di- 
vision of Morton Technologies, Inc., P.O. Box 
1 1 129, Santa Rosa, CA 95406. 
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Video Football with Strategy 



Acorn Software Products, Inc. has another 
new game — Pigskin, a football strategy game 
for the Model I Level II. 

Two players can compete against each other, 
or one player may challenge the program in one 
of five levels of difficulty. Any game in pro- 
gress can be saved. 

Pigskin's graphic display of the field shows 
ball movement and statistics as players employ 
their skills. Strategy involves the use of ten of- 
fensive plays and six defensive positions. 

The game is priced at $9.95 on cassette, or 
$15.95 on disk from Acorn Software. Inc., 634 
North Carolina Ave., S.E., Washington, D.C. 
20003. 
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If you 
just bought 

another 

printer, 

boy are 

you gonna 

be sorry. 




Epson. 



The Epson MX-80. It's not just another worked- 
over rehash of last year's model. It's our top-of- 
the-line 80-column printer. It's new. From the 
ground up. And it's the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don't take our word for it, though. Compare. 
There simply isn't a better value in an 80-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-80 sports the 
world's first disposable print head. After it's 
printed about 50 million characters, you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at- 
tached to the end of your arm. 

Now that's revolutionary, 
but that's only the beginning. 
The MX-80 also prints bidirec- 
tionally at 80 CPS with a logi- 
cal seeking function to mini- 
mize print head travel time 



The world's first disposable print 
head. It has a life expectancy of over 50 
million characters, yet it's so simple, 
you can change it with one hand. And it 
costs less than - repeat less, than -530. 




and maximize throughput. It prints 96 ASCII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix. And it provides a user- 
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts. 

We spent three long years developing the 
MX-80 as the first of a revolutionary series of 
Epson MX Printers. We employed the most ad- 
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It's a printer that 
could only come from the world's largest man- 
ufacturer of print mechanisms: Epson. 
If it sounds like we're proud of the MX-80, we 
are. Not only does it do things 
some of the world's most ex- 
pensive printers can't do, it'll 
do them for you for less than 
$650. That's right. Under $650. 
And if that isn't revolution- 
ary, we don't know what is. 

• 404 

EPSON 

EPSON AMERICA, INC. 



• Reader Service— see page 226 
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ged byte-for-byte reprod 
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Dennis Bathory Kitsz 
Roxbury, VT 05669 



Back in the days of huge, marvelous and 
mystical mainframes, computer pro- 
grammers spent years creating massive 
utilities and procedures for their custom- 
ers. You've seen the pictures. Tied-and- 
jacketed men huddled over computer print- 
outs with the kind of serious demeanor nor- 
mally reserved for beleagured generals. But 
at the end of their work, they found security: 
the comfort of a job well done, the respect 
shown by appreciative and intimidated 
clientele, and, of course, substantial finan- 
cial reward— all in good time, to be sure— 
but inevitable. 

The year is 1980, and a change in the pub- 
lic's awareness now threatens that security 
and professional calm. The microcomputer 
has fallen from mystique to appliance, 
merely another contender for customer 
dollars in a clamoring marketplace. 

What has programmers, software com- 
panies and software distributors so worried 
is an epidemic of program copying and trad- 
ing that is very difficult to discourage under 
the current law. Stated very simply, the 
copyright laws, the most general form of 
protection for authors and artists, may not 
apply to the final versions of programs as 
prepared and sold on magnetic media- 
disks, tapes, wafers— or in read-only-mem- 
ories (ROMs). 



Dennis Bathory Kitsz is a composer, pro- 
grammer and columnist for 80 Microcom- 
puting. He is an active defender of contem- 
porary arts. His music has been performed 
in the United States and Europe. As an ar- 
tist and a programmer, Dennis has been di- 
rectly involved with the technical, aesthetic 
and legal aspects of the copyright issue for 
over a decade. 



The Copyright Law 

The copyright law has a strong and im- 
pressive history of protection for authors 
and their works dating back to the eigh- 
teenth century, and rooted in common law. 
The Copyright Act of 1909 was framed 
around laws intended to protect published 
works, which quite plainly meant the 
printed word. The need to protect visual 
plastic arts (painting, sculpture) or tech- 
nical arts (film, photography, sound record- 
ing) had hardly arisen. Oddities such as 
player piano rolls began to force the law to 
consider material that was not readily 
translated by the naked eye, but until re- 
cently the law depended mostly on judicial 
precedent. 

The original copyright law was enacted in 
1790, close on the heels of the Constitution 
Itself, In order to protect "any map, chart 
book or books now printed." Step by step its 
coverage was extended to include designs, 
engravings and etchings, printed music, 
drama, photographs and negatives, sculp- 
ture ("statuary and models"), writings of an 
author, and motion pictures. 

The 1909 copyright law came under fire in 
the 1960s, when piracy of records and tapes 
in the music industry became a serious is- 
sue. The law protected published sheet mu- 
sic, but how many people were flocking to 
stores to buy sheet music? The recording, 
the million-selling gold record, was king. 

Executives of the recording industry 
called for copyright protection. But since 
the music performed by their artists was 
created during the performance or in the re- 
cording session itself, it wasn't written 
music. For the copyright office to require it 
to be translated into sheet music seemed 
inconsistent with the changes in the art 
form itself. Besides the composers, per- 
formers, arrangers and distributors were 
getting ripped off. Was the creative sweat 
of the music industry's artists any less 
valid, they asked, than that of typewriter- 
plunkers? 

After more than sixty years, changes to 
the 1909 law were made to reflect changes 
in creative software. "Phonograms" be- 
came admissible for copyright, and all man- 
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ner of artistic, sculptural and film materials 
were legitimized. 

The piano roll still didn't make it. . .nor 
did the computer program. The 1976 law 
did, however, introduce the term "works of 
authorship" as a term of general coverage. 

At that time, the law provided that a com- 
mission on technological uses be set up to 
investigate two major problems with the 
act: The right of computer programs to 
copyright protection in their magnetic or 
ROM formats was unclear; and photocopy- 
ing presented possible violations of copy- 
right conventions. 

The commission's final report called for 
copyright of computer programs. The report 
is nearly a year old, and, as this article Is be- 
ing written, the House Judiciary Committee 
has completed brief hearings on H.R. 6934, 
designed to Implement some of those rec- 
ommendations. 

Within the industry an unspoken agree- 
ment for the most part has held back a flood 
of illicit copying, and authors and vendors 
have placed copyright notices on their 
works in the hope that some sort of grand- 
father clause might retroactively protect 
their works. 

Then came Da fa Cash v. JS&A. . 

The unspoken agreement fell to pieces in 
1979, when Data Cash Systems, Inc. 
brought suit against JS&A Group, Inc., in Il- 
linois Federal District Court. Data Cash 
claimed that JS&A took its Compu-Chess 
program and marketed it, byte-for-byte, as 
their own JS&A Chess Computer. The feder- 
al judge In the case held that the copyright 
law did not apply to the alleged ROM dupli- 
cation, and denied Data Cash Its motion for 
judgement against JS&A. 

The question of laws governing unfair 
competition was deemed to be another 
matter, and presiding Judge Joel M. Flaum 
Issued no summary opinion on that aspect 
of the case. 

The judge's ruling was straightforward: 
'The parties have assumed that the ROM is 
a 'copy' of the computer program within the 
meaning of both the common law and the 
1909 Act. The court does not agree. . . .A 
'copy' must be in a form which others can 
see and read." 

Bill Gates didn't like the ruling. Me Is one 
of the creators of Level II BASIC, and the 
president of Microsoft, generally acknowl- 
edged the Industry's software leader. 

"It has a lot of people very upset. But as 
far as I'm aware, there's nothing (in the law) 
that eliminates that (copyright protection). 



Every manufacturer puts copyright notices 
on; Digital Equipment puts copyright no- 
tices on, we put copyright notices on . . . ." 

According to Gates, copyright laws are 
necessary to protect software from com- 
puter clubs or wherever people are likely to 
exchange it. 

Said Gates, "If the law wasn't going to 
protect it, there wouldn't be any software 
written." 

Just how extensive is the rip-off of pro- 
grams in the home computer marketplace? 

Large users' groups on both coasts main- 
tain extensive libraries of programs for the 
purpose of sharing a cost burden; some 
such groups, but not all, discourage users 
from making their own copies from the 
library. New commercial libraries are begin- 
ning to advertise, with a "use fee" and an 
almost tongue-in-cheek "discouragement" 
of copying. Since a program is cheaper to 
copy than to buy, unlike a book, the pro- 
gram library becomes a tough problem for 
authors and vendors. 

The End User 

But the user/trader presents a unique 
threat to program writers. Software is ex- 
pensive to produce and Its market Is severe- 
ly limited by the number of home computers 
in use. How many programs does an author 
sell? Is it a "goldmine"? And how many 
sales are lost through gratuitous copying? 

Bryan Mumford of Mumford Micro Sys- 
tems doesn't care anymore. "I just decided 
it didn't matter." 

"I sometimes wonder how much money I 
would make if I got paid for every copy of my 
programs that is being used. A lot more 
than I am now, you can be sure," says Mum- 
ford. "I do what I do, because I enjoy it, and 
If I start to get uptight about something like 
this, it stops being fun. Everyone Isn't in this 
position, though. For most people, software 
sales are a strict and serious business. And 
bootleg copies are a big threat. Most com- 
puter people I know are upright moral peo- 



"The object phase of a 
computer program was 
not a copy within the 
meaning of the Copy- 
right Act. . . since the 
object phase is not in a 
form which one can see 
and read with the naked 
eye, but a mechanical 
tool or machine part." 



Judge Joel M. Flaum 
Illinois District Court 



pie, but they can be bought pretty cheaply." 

Mumford says that he sells just about 
one copy of a program per town, and, short- 
ly thereafter, that town has a plethora of 
programs from Mumford Micro Systems. 

Mumford's organization is small and per- 
sonal, much like the bulk of the cottage in- 
dustry that has supplied the home com- 
puter field. But Intersystems is a large, 
growing company with lots of capital in- 
vestment. Its president, James H. (Hank) 
Watson, believes clubs are responsible for 
much of his dollar losses. 

"Let's face It," he says, "You sell (a pro- 
gram) to a quasi-computer club which has 
250 members. To John Jones. And Bill 
Smith happens to buy Microsoft BASIC. 
And somebody else buys FORTRAN. I bet 
you dollars to donuts that everybody In the 
club has them within a week. What are you 
going to do?" 

Hank continues, "It's going to be much 
more of an opportunity lost than a direct 
loss on my books; I could easily justify a 
million dollars. I'm sure we've only sold 50 
percent of the copies that are in the field. 
That's a direct opportunity loss to me of 
$100,000 in the first six months. It's in that 
range, and it's a lot of goddamn money. And 
when you figure what your software time 
costs by the time you come up with the final 
product, that's five man-years. It comes to a 
cost of middle five figures! It takes a while 
to recover." 

But for the average user, those figures 
seem vague. Neither Watson nor Mumford 
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can pinpoint specific losses, cash repre- 
sented by actual copies they have seen in 
the hands of others. Are their fears perhaps 
imagined? 

An ad appearing in the now-defunct ON- 
LINE reads, "TRS-80: Swap quality disk 
software w/ doc? Send have/want lists 
to . . . ." Or how about this one: "TRS-80 pro- 
gram lending library. SASE. Exchange; Dept 
LL. . .." Another claims, "TRS-80 'goodies.' 
Unique mix." 

There seems to be an innocence about it, 
but what do these lists look like? One 
shocker comes In the form of (what else?) a 
computer printout, and contains more than 
160 entries including RSM2D, REMODEL/ 
PROLOAD, NEWDOS + , G2 LEVEL III BA- 
SIC, PIMS, FORTRAN, Misosys Disassem- 
bler, DESPOOL, TRCopy, Electric Pencil, 
Electric Secretary, General Ledger, Mail- 
room Plus— 58 programs in this expensive 
commercial category alone— plus 109 
games! This collection represents the ma- 
jority of the finest software available to the 
personal computerist, developed over the 
course of years and totalling several thou- 
sand dollars In retail sales. All of It is 
exchangeable for items on the same trad- 
er's "want list." The wanted items also in- 
clude some of the best: SARGON, COBOL, 
SCRIPSIT ("priority request!!!!" the trader 
notes), Infinite BASIC, System Doctor, 
Taranto's inventory programs, Electric 
Paintbrush, and 26 more. 

The Quality Software Trader 

With whom does this trader correspond? 
Where was he able to obtain dozens of pro- 
grams? Who will fill his requests? The 
above-mentioned "quality disk software" 
trader, headquartered in the Northeast, 
contends that he and other traders are not 
only a positive force, but vital to the growth 
of the industry. He challenges the very 
premise of copyright protection. 

"I reject, totally, the moral high horse that 
so many software vendors climb on . . . peo- 
ple are being ripped off in extraordinary 



amounts. No one cares about this or writes 
about it because the effect is so distributed 
and the media is controlled by the vendors, 
or at least by people who have a vested in- 
terest in software sales." 

"It is oh-so-easy to preach about how bad 
it is to trade software," he continues. "The 
traders are an easy target, for sure. It's easy 
for an author to point to them as the 'reason 
he left the market.' And people will believe 
that. They (authors) don't suggest that their 
poor sales might be due to poor or over- 
priced software. No, the tacit assumption is 
that all software is worth its assigned price. 
Once that's accepted you can 'prove' al- 
most anything." 

The gentleman does concede that there 
are times when software trading is destruc- 
tive: "When the person receiving the copy 
would certainly have bought it anyway, and 
would have gotten his money's worth, and 



"If software trading 
was for some reason 
technically impossi- 
ble. . . there would not 
be one-fifth as many 
authors." 



A program trader 



doesn't take the money he saved and put it 
in another package. In all other cases (the 
vast majority), software trading. . .makes 
the participants better equipped and more 
likely to enjoy their machine and be produc- 
tive authors themselves; draws someone in- 
to the hobby because of the software he 
can get; creates a sale that would not have 
occurred had the participants not been able 
to share the cost." 

He continues, "Why do you think that 
300,000 or so of these machines have been 
sold? Who do you really think buys all the 
software that is sold? If software trading 
was for some reason technically impossi- 
ble, this system would not be one-fifth as 
popular as it is. There would not be one-fifth 
as many authors .... The fact is that soft- 
ware trading serves a real purpose in a hob- 
by that is distribution-cost bound." 



How will authors and vendors deal with 
this, indeed. Beyond the disagreement 
over the validity of program pirating, there 
are legal and philosophical entanglements 
as well. Over the years, industries as a 
whole have attempted to protect their devel- 
opments in a number of ways: 

• Patents. The embodiment of an original 
application or process is protected by this 
legislation, although obtaining a patent is 
time-consuming and costly. Computer pro- 
grams have been generally excluded from 
this area of protection. 

• Trade Secrets. A process or device whose 
workings are not released to the public is 
considered a trade secret. Any party obtain- 
ing the information is bound by the provi- 
sions of these laws. A non-disclosure agree- 
ment secures this secrecy for computer 
program vendors. 

• Unfair Competition. Making a profit from 
the work of others is viewed as unfair com- 
petition. State laws vary widely on this is- 
sue; program authors with the economic 
wherewithal can pursue this route. 

• Copyright. The expression of ideas in a 
human language is protected by this law. 
Registration with the copyright office se- 
cures universal copyright as well, which 
provides international protection in most 
non-Soviet countries. 

It has become all too obvious to members 
of the "cottage" software industry that two 
of those protections, trade secrecy and un- 
fair competition, provide little help. They are 
simply too costly for the small corporation, 
partnership, or individual author to employ 
to safeguard computerized works. 

A large company like Microsoft, on the 
other hand, depends heavily on the idea of 
unfair competition. Bill Gates says, "We 
spend millions of dollars a year creating 
software programs, and we are protecting 
those in several ways. There's the trade 
secret laws where we get non-disclosure— 
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•Competitive prices 
•Minimum orders of 500 
•9 day RUSH delivery available 
•Conscientitious, reliable service 
•Factory direct 

Checks 
To-Go 



* ReK^stwed trademark of lh# Tandy Corp 

8384 Hercules. P.O. Box 425. La Mesa. CA 92041 (714) 460-4975 



COORDINATE 
GEOMETRY 

for 

microcomputers using 

Microsoft Basic under 

TRS-DOS or CP/M 



SURVEY II 

NOW AVAILABLE! 

• Disk storoge ot coordinates 

• Recall coordinates bv point no 

• Interactive computation 

• Traverse & Coordinate Geometry 

• Radial Stakeout Profile Grades 

• Curve Geometry & 
Curve Stakeout 

On diskette with 
Operator's Manual 



$495 



Developed and supported by a 
Registered Civil Engineer 

- Free Brochure - 
- or call - 
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IMPACT PRINTER 



649. 



00 



(LIST $699.00) 

"The BASE 2 outperform? every printer in 
its price range. Do a comparison and see for 
yourself . . ." 

• GRAPHICS • TRACTORS / FRICTION FEED 

• 2K Input Butter • RS-232 Serial, Centronics® Parallel, 
IEEE-488, 20 ma • TRS-80 Cable option • 60 LPM - 100 
CPS • Fast torm feed • User programmable character 
set • 64, 72, 80, 96, 120, 132 Columns/ line • Expanded 
characters • 9.5" wide paper • Automatic skip-over- 
perforation • Horizontal & Vertical tabs • Programmable 
vertical line spacing • Intel 8085 Microprocessor — over 
40 software commands • Self test • 15 Baud rates to 
9600 Baud • Optional foreign character sets 

Interlaces to TRS-80, Apple. Atari, PET, Northstar, and most 
other computers. 




TELEVIDEO CRT'S 

PRICES SLASHED! 



TVI912C 
TVI 920C 



} 



Please Call Toll Free 
Prices are too low to 
advertise 



PRINTERS 

ANACOM150 150 CPS. wide carriage. 9 x 9 dot (List $13501$ Call 

CENTRONICS 737 Text processing dot matrix (Radio Shack LP IV) $ Call 

CENTRONICS 730 (Radio Shack Line Printer II) . . 639 

COMPRINT 912 225 CPS Electrostatic .(List $660) 529 

OKIDATAMICROUNE80 (List) $800) 599 

EPSON Dot graphics, serial, parallel $ Call 

MALIBU Dot graphics. 132 Col, Letter quality S Call 

PAPER TIGER IDS 440 w/graphlcs & 2K bulter (List $1094) 939 

QUME5/45 Typewriter quality (List $2905) 2499 

INTERFACE EQUIPMENT 

APPLE II — BASE 2 parallel graphics interface board 160 

SSM AIO BOARD Serial/Parallel Interface board (List $225) 199 

TRS-80 CABLES expansion Interface or direct $ Call 



TOLL FREE (800) 854-8275 

CA, AL, HI (714)630-3322 can for free catalog 



Phone orders WELCOME. Same day 
shipment for VISA. MASTER 
CHARGE, and AMERICAN EX- 
PRESS Personal checks require 2 
weeks to clear. Add 3% for ship- 
ping and handling. California resi- 
dents add 6%. Manufacturer's 
warranty Included Prices subject to 
revision 
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3148 E. La Palma. Suite E 
Anaheim. CA 92806 



that's how we handle our source codes and 
our so-called commercial packages that are 
high-priced. But for our low-cost software, 
we simply can't do that. . . . But, if a trade 
secret is released, and people are taking ad- 
vantage of (it), they are subject to a 
penalty." 

"Our code is the trade secret," says 
Gates. "We're not giving it away, we're sell- 
ing it, just like Coca-Cola; they license it. Or 
Dow Chemical . . . making ethylene. It's a 
trade secret, so those that have the process 
pay. They sign the non-disclosure, just like 
the people who receive our software sign 
our non-disclosure." 

Gates differentiates between questions 
of fact and law. Legal remedies are only 
useful after it has been proven that the pro- 
gram has been stolen. 

"You're talking about a thing that is six- 
teen thousand instructions with 256 possi- 
bilities for each one. I can certainly prove, if 
it's derived from my work, that it's derived 
from my work! ... In the case of software, 
they (the court) would rely on expert 
testimony. If somebody's camouflaged the 
thing pretty well, that's a question of fact, 
not of law. The question is, did they borrow 
from my work. Okay, assume that I can 
prove that and convince the court that they 
borrowed from my work, then you have the 
question of law, what am I going to do 
about that?" 

Intersystems" Hank Watson is looking for 
a solution, "if you even do find somebody, 
you publicly crucify them and hope that 
that is some deterrent. That's the only tack 
you can take, but no one has been success- 
ful in general. What we'd like to do is protect 
the concept." 

But is the copyright law applicable to 
computer programs? Is It enforceable? 
Moreover, is it a desirable means of protect- 
ing program authors? Judge Flaum's deci- 
sion against Data Cash Systems opens a 
wide gap between the law's explicit cover- 
age and the recommendations of the Na- 
tional Commission on New Technological 
Uses of Copyrighted Works (CONTU), set up 
in 1975 and whose work was completed in 
July, 1978. 

In question is Section 117 of the 1978 law, 
which states in part, "... this Title does not 
afford to the owner of copyright in a work 
any greater or lesser rights with respect to 
the use of the work in conjunction with au- 
tomatic systems capable of storing, pro- 
cessing, retrieving, or transferring informa- 



tion, . . . than those afforded to works under 
the law . . . ." 

"The purpose of Section 117," In the 
words of Judge Flaum, "is to preserve the 
status quo. It is not intended to cut off any 
rights that existed on December 31 , 1977, or 
to create new rights that might be denied 
under the predecessor to the 1976 Act, the 
Copyright Act of 1909. . .or under common 
law principles." 

One part of Judge Flaum's opinion in 
Data Cash vs. JS&A echoed the dissent of 
CONTU Commissioner John Hersey, novel- 
ist and chairman of the Author's League of 
America. Said Hersey, "Every program 
comes to fruition in its mechanical phase." 

Judge Flaum in his decision nearly a year 
later, concurred, "Normally, a computer 
program consists of several phases," 
writes Judge Flaum, in an opinion which 
derives from Hersey's dissenting one. "The 
first phase is the development of a flow 
chart which is a schematic representation 
of the program's logic. The second phase is 
the development of a 'source program,' 
which is the translation of the flow chart in- 
to computer programming language.... 
The third phase is ... an 'assembly pro- 
gram' which Is a translation of the program- 
ming language into machine language, i.e., 
mechanically readable language." 

The crux of the judge's decision is sum- 
marized in his next few sentences: "... As- 
sembly programs are virtually unintelligible 
except by the computer itself. Finally, the 
fourth phase Is the . . . 'object program' 
which is a conversion of the machine lan- 
guage into a device commanding a series of 
electrical impulses. Object programs . . . 
cannot be read without the aid of special 
equipment and cannot be understood by 
even the most highly trained program- 
mers." 

With that In mind, Judge Flaum con- 
cludes, "Thus, at some point in its develop- 
ment, a computer program is embodied in 
material form and becomes a mechanical 
device which Is engaged in the computer to 
be an essential part of the mechanical pro- 
cess." 

CONTU, on the other hand, collectively 
felt that computer programs should be af- 
forded the protection of the law, but con- 
versely should not overly burden end-users. 
Thus, the Commission stated that copy- 
right should forbid unauthorized copying of 
computer programs, should not inhibit their 
rightful use, should not prevent develop- 
ment or distribution, but should, in Its 
words, "not grant anyone more economic 
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MicroMint 
presents 
COMM-80! 

The TRS-80 I/O 
solution. 




The COMM-80 is the only interface you 
need to turn your TRS-80 Level I or II 
into a timesharing terminal with provi- 
sions for a printer. The COMM-80 
combines the most used features of the 
RS expansion interface in a low cost 
unit containing a built-in RS-232-C inter- 
face (50- 19,200 baud software select- 
able), a full 8 bit parallel port (34 pin 
edge card Centronics compatible) and a 
TRS-BUS connector for future expansion. 
Up to 16 units can be chained together 
and addressed separately. Interface 
your TRS-80 to all standard RS-232-C de- 
vices including modems, CRT Terminals, 
printers and other computers. Smart 
terminal software 
(will run in 4K) 
is included at no 
extra cost. 



COMM-80 




Assembled and tested .. . $179.95 
Includes case, power supply, ribbon 
cable, parallel printer port, serial 
port and TRS-BUS connector plus 
smart terminal software (please specify 
Level I or II). 

NY resident add 7% %»te% lai 

As featured in: 

"I/O Expansion for the TRS-80" 

BYTE, June 1980 



To order call (516) 374-6793 
or write: The MicroMint Inc. 

917 Midway 

Woodmere. NY 11598 
.^310 Dealer inquiries invited. 

tHMO a tudrmwk »' l»4| Co«» 




THE INTERFACE CONNECTION 



power than is necessary to achieve the In- 
centive to create." It proposes to eliminate 
the present ambiguous Section 117, and re- 
place it with a new section specifically de- 
tailing those protections and limitations. 

H.R. 6934, the bill now pending in the 
House of Representatives, will in part do 
that, defining a computer program as "a set 
of statements or Instructions to be used di- 
rectly or indirectly in a computer In order to 
bring about a certain result." The bill drops 
the old Section 117, and includes new word- 
ing authorizing the user to produce copies 
only if "such new copy or adaptation is for 
archival purposes only and that all archival 
copies are destroyed in the event that con- 
tinued possession of the computer program 
should cease to be rightful." 

Nevertheless, H.R. 6934 does not define 
what constitutes a "copy." CONTU recom- 
mended protections that should clearly in- 
clude magnetic tape, disks, and other relat- 
ed forms, as well as ROM chips themselves. 
The proposed law still leaves that decision 
to the courts. 

Failure of Secrecy 

One of the incentives that even CONTU 
found it had to address was the question of 
the small-scale programmer. It pointed out 
failings In the trade secrecy laws: "Because 
secrecy is paramount, it is inappropriate for 
protecting works that contain the secret 
and are designed to be widely distributed. 
... It substantially precludes the use of 
trade secrecy with respect to programs sold 
in multiple copies over the counter. . . ." 

Finally, CONTU reported that unfair com- 
petition laws were neither nationally uni- 
form nor applicable to situations in which 
unauthorized copying was being done with- 
out a profit motive— certainly the case In 
the "share it with a friend" cycle. 

The Commission, however, was not 
unanimous. Its most comprehensive critic 
was John Hersey, one of CONTU's three 
dissenters on the matter of computer copy- 
right. Hersey argues that a computer pro- 
gram In Its final form is much more like the 
cam In a machine than the work of an au- 
thor. His argument is straight to the point: 
"Printed instructions explain how to do 
something; programs are able to do it." 

Hersey dismisses any analogy between 
computer programs and recorded music as 
well, claiming that true works of authorship 
may be "fixed" in many forms, yet their 
main purpose is communication among hu- 



man beings. "But a program," he empha- 
sizes, "does not communicate Information 
of its own, intelligible to a human being. It 
utters work. Work is its only utterance and 
its only purpose . . . The mature program is 
purely and simply a mechanical substitute 
for human labor." Not a very pleasant 
thought for the many programmers who 
consider their works to be gems of creativi- 
ty, efficiency and Inspiration. 

Commissioner Hersey's dissent urges 
separate legislative protection for comput- 
er programs, but insists that they are "the 
embodiment of a system or process," and 
not a description of it, and from that point of 
view are legally ineligible in light of the 
underlying principles of copyright law. 

The majority of programs are written in 
so-called "high-level" languages which are 
not compiled, where the object code so 
crucial to the arguments of John Hersey 
and Joel Flaum never appears. 

A program on the TRS-80 home computer 
is created in that ugly but serviceably 
"human" language, BASIC. Admittedly, 
there is some translation and condensation 
that goes on while the program resides in 
the microcomputer, but when viewed intact 
on the video screen, the program looks like, 
reads like, and is constructed like the pro- 
gram created by the program, not a "me- 
chanical part." 

Things have been further clouded by the 
introduction and development of digital re- 
cordings and computer music. What part of 
the music or recording is "data base" (copy- 
rightable) and what part Is "program" (not 
eligible for copyright)? The distinction be- 
tween data bases and programs is nebu- 
lous as well; every computer operates from 
a data base, as most computer Instructions 
have operands and no useful program can 
function without them. Whether these 
operands are already embedded in the pro- 
gram or are accessed externally, they re- 
main integral parts of any computer action. 

The processor, the microcomputer's con- 
trolling chip, does not know the difference, 
and cannot know the difference. Only a hu- 
man can define the distinction between 
data base and program by reading the code 
or examining some manifestation of the 
bits and bytes. Every machine language 
programmer knows the feeling of having a 
program crash because it misguided the 
computer. 

Perhaps it is the human distinction alone 
that is the crucial one, not the machine dis- 
tinction. 
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MULTI-USER OASIS 
HAS THE FEATURES PROS DEMAND. 

READ WHY. 



Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 



(THEN COMPARE.) 



DATA INTEGRITY: FILE & 
AUTOMATIC RECORD LOCKING 






The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several usei& 

to change the same record 
at the same time. 

Without proi 
coordination, tl 

of inaccufHeor even/ 
estroyed d^tffen b) 
stagt 



Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Lo gon, 
Password a nd P rivilege 
Level features of M ulti-0 
a system manag 



memory is needed. Even 

if you have more than 64K, 

your pay-off is cost savj 

and more efficient use 

of all the 

availabl 

services more users. 

Sound like a pro feature' 
It is. And OASIS has it. 



best, most extensive, in the 
industry. And, of course, 

there's plenty of 
applicationso 

Put jJ40rcpflher a Wfc 




le rnejMrwou haW 
>ljAeeBiiK it 




AND LOTS MORE.. . 





features 
^lUlroms. 
sample: normally 

jserscan view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 





can specify for each user 
which programs and fi 
may bo accessed^- 
efti for what pu 
Securit^kui 

need by Usai 
counting —a feature that 
yoUeep a history 
ser has been 
when and 
how long. 

Pros insist on these 
security features. 
OASIS has them. 



EFFICIENCY: 
RE-ENTRANT BASIC 



A multi-user system 
is often not even practical 
on computers limited 
to64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 



Multi-User OASIS supports 
as many as I6 ; terminals 
dean run in as little as 
K memory. Or, with 
nk switching, as much 
as 784K. 



OASIS IS AVAILABLE FOR 
SYSTE MS Altos. Compucorp . Cromemco . 
Delia Products. Digital Group Digital 
Microsystems. Dynabyte. Godbout. IBC 
Index. Intersystems. North Star Onyx. 
SD Systems. TRS 80 Mod II. Vector 
Graphic. Vorimex 

CONTROLLERS Bell Controls. Cameo. 
Corvus Konan; Micromation. Micropohs. 
Tarbell Teletek. Thinkertoys. X Comp 



Product 



OPERATING SYSTEM 

(Includes 
EXEC Language. 
File Management 
User Accounting. 
Device Drivers. 
Pnnt Spooler; 
General Text 
Editor; etc ) 
SINGLE-USER 
MULTI-USER 



REENTRANT BASIC 
COMPILER INTERPRETER 
DEBUGGER 



SI Ml 
■<■■■■: 



DEVELOPMENT PACKAGE 

(Macro Assembler; 
Linkage Editor; 
Debugger) 



TEXT EDITOR ft 
SCRIPT PROCESSOR 



SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 



Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 



Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC — 
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor; Hard 
& Fl oppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; MalPBox; 



DIAGNOSTIC* 
CONVERSION UTILITIES 

iMemory Test. 

Assembly Language. 

Converters. File 

Recovery. Disk Test. 

File Cooy Irom 

otner OS. etc ) 



COMMUNICATIONS 
PACKAGE 

(Terminal Emulator. 
File Send & Receive) 



PACKAGE PRICE 
(All ol Above) 
SINGLE-USER 
MULTIUSER 



FILE SORT 



COBOL-ANSI '74 



Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 




I Order OASIS from 

| Phase One Systems, Inc. 

■ 7700 Edgewater Drive, Suite 830 

J Oakland, CA 94621 

' Telephone (415) 562-8085 
| TWX 910-366-7139 

| NAME 

STREET (NO BOX =) 

CITY 



% 



ZIP. 



STATE 

AMOUNTS 

Attacn system description; 
add S3 for snipping. 
California residents add sales tax) 

□ Check enclosed □ VISA 

□ UPS COD. □ Master-charge 

Card Number_ 

Fxpiration Date 

Signature _ 
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What, then are the options? The law, of 
course, could be more defined to in- 
clude software, more specifically than H.R. 
6934, but the legal problems would linger 
for years as courts find and set precedents. 

Another proposition is to provide conve- 
nient licensing companies that would han- 
dle royalties for program authors. It is a 
method which has worked with great suc- 
cess in the music industry, where such 
giants as the American Society of Compos- 
ers, Authors and Publishers (ASCAP) and 
Broadcast Music, Inc. (BMl), follow the trail 
of recorded music through radio transmis- 
sions, in jukeboxes, and on retailers' 
shelves. How do program vendors view this 
possibility? 

Hank Watson of Intersystems says, 
"That's a little bit different. They're talking 
about millions of copies of stuff. . .1 think 
it's going to take a while to evolve. Going 
back to the fifties, there were lots and lots 
of pirates and there were fewer in the seven- 
ties. It's a process we'll all have to go 
through." 

Watson's distinct lack of enthusiasm 
was echoed by others in the industry, who 
believed that copying would likely continue 
on the amateur level, and the volume of pro- 
gram sales would never be high enough to 
merit a network of licensing organizations. 

Certainly, major publications in the field 
have been lax about discouraging software 
piracy. Almost alone in this crusade is 
Wayne Green, publisher of 80 Microcomput- 
ing, Kilobaud Microcomputing, 73 Maga- 
zine and owner of Instant Software. Green's 
weapon is cash— ten thousand dollars of it, 
up front— to reward the first person to turn 
in a major ISI software pirate for successful 
prosecution. 

Has anyone tried to take him up on it? 
Green replies, "No, but to some degree the 
intent is working— It is having an impact 
with dealers, but I don't know how much it's 
impacting clubs." 

Other publications have for the most part 
held their editorial tongues, offering an oc- 
casional fingerwagging, but sticking to saf- 
er, professional subjects such as the im- 
pact of computer technology on cartogra- 
phy, or why Pascal is the next standard 
computer language. 

Whether a forced Infusion of morality to 
counter illicit duplication would have any 
effect is not discernible; those out to turn a 
profit by exploiting the work of others will 
hardly heed cries from editors, if the copy- 
right law remains ineffective. 

cont. to pg. 64 
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"Yes, surely, some 
computer programming 
is wonderfully creative. 
But copyright was not 
designed to protect the 
products of creativity 
as such; it was de- 
signed to protect 
literary works. . . " 



John Hersey 
Author and CONTU Commissioner 



In recent correspondence, John Hersey 
expanded his dissent. "Yes, surely, some 
computer programming is wonderfully cre- 
ative. But copyright was not designed to 
protect the products of creativity as such; it 
was designed to protect 'literary works." 
The designer of the cam was immensely 
creative, too; the inventor of the wheel was 
a genius— would that we knew his name to 
thank him! But we don't copyright those 
things." 

The question of musical performances, 
especially with the advent of electronic 
music, was again posed to him in light of a 
program being analogous to a cam. 

The musical "instruction set" consists of 
representations of specific actions to be 
taken, very much like those of a cam, and 
the untrained Individual cannot "read" 
these instructions into the mind's ear. A 
very, very few highly trained specialists can. 

The fingers must push "up-down" and 
the tongue and lungs go "in-out," or there is 
silence from the winds; the arms must go 
"back-forth" while the fingers go "up- 
down" or the strings are quiet; and so forth. 



After much harangue about objectivity and 
a sizable long distance bill, the editors have 
succumbed to Kitsz' right to a philosophi- 
cal digression. 



Very little music is strictly theoretical; it is a 
set of printed instructions to produce the 
final sound, no matter whether that reading 
is done by a violinist or by an optoelectronic 
score reading device. The score itself is not 
the music, but a very digital-looking analog 
of the music, directly accessible only a few 
highly skilled 'readers." 

Hersey disagrees, believing "a musical 
score is not analogous to a program. The 
score tells the human performer what fin- 
gers to push 'up-down' on wind instru- 
ments, and when the lungs should go 'in- 
out,' and what the fingers should do on the 
strings. In the case of the computer pro- 
gram, the instructions become part of the 
machinery and make the 'up-down' and in- 
out' take place.'' 

As for the composer of computer music, 
Hersey again takes the opportunity to dis- 
tinguish between the human and the ma- 
chine. "I would certainly think that the elec- 
tronic composer's music, or score if that is 
the product— whatever issues from the 
computer and can be perceived by the 
human ear can— should be copyrightable. 
It manifestly is. It is the product of the com- 
poser's creativity. He may also have been 
creative in manipulating the machine to 
produce the music, or the printout, but it is 
my view that that sort of creativity can be 
and should be protected under other laws 
than copyright." 

Melville B. Nimmer teaches copyright 
and constitutional law at UCLA, and was 
Vice-Chairman of CONTU. While sharing 
some of Hersey's reservations, he is pre- 
pared to distinguish between two general 
types of computer programs. The first 
would be eligible for copyright, and would 
include "works which themselves qualify 
for copyright protection. . . On the other 
hand, programs which control the heating 
and air-conditioning in a building, or which 
determine the flow of fuel in an engine, or. 
which control traffic signals, would not be 
eligible for copyright because their opera- 
tions do not result in copyrightable works." 

He then departs considerably from 
Hersey's point, claiming that the distinction 
is "consistent with the recognized copy- 
rightability of sound recordings. It some- 
times has been argued that while printed in- 
structions tell how to do work, computer 
programs actually do the work. But this is 
also true of sound recordings, which in a 



sense constitute a machine (the phonorec- 
ord) communicating with another machine 
(the record player)." 

As a whole, CONTU defended the con- 
cept of programs as works of authorship. In 
fact, the defense included some remarkably 
colorful, if dubious, considerations about 
those items presently eligible for protec- 
tion. 

"Traditional works have led to processes 
both more rigid and more flexible than 
those to which computer programs lead. 
When a phonorecord or motion picture is 
used in conjunction with a properly working 
machine, the same result will occur on the 
first, the second, or the thousandth run- 
ning. The chorus will remain silent until the 
fourth movement of Beethoven's Ninth 
Symphony, and Bogart will stay in Casa- 
blanca forever. . .. The process is virtually 
immutable. That is less true when a pro- 
gram is used, since it contains alternative 
branches selected only after use has be- 
gun. . ." 

Artists and philosophers would have a 
hard time with those claims, however at- 
tractive they may be in the defense of a pro- 
gram author's right to legal protection. Sub- 
tle or gross differences of acoustics, speed 
and fidelity dramatically alter that "im- 
mutable" recording of Beethoven— the re- 
cordings can be played in monaural, stereo, 
or synthetic quadraphonic, or on small 
players with styli suitable only for sewing. 
Bogart's trysts may be obscured by faded 
film, a geriatric projection bulb, variations 
in shutter speed and screen size. 

By contrast, a computer program is only 
reliable, only viable, in a trustworthy medi- 
um with an accurate CPU and stable memo- 
ry. Its speed may be transformed, perhaps 
by the system's clock, but the forgiving flex- 
ibility of even the "fixed" art forms is 
unwelcome in the precise world of comput- 
er activity. 

Philip K. Hooper is a programmer, author 
and authority on 6502-based systems. 
Hooper notes that at some point the inter- 
action is initiated on the human level. "If 
one is referring to the program and its pre- 
set data in the computer, then there is no 
case (for copyright), just as one assumes 
that the bands on a record are in a certain 
order. Only the breakpoints introduced by 
user interaction really put the computer in- 
to a different realm. Human interaction pro- 



duces a greater variety of consequence 
streams." 

The philosophical questions are not pe- 
ripheral to the copyright issue; they are in 
fact at the heart of it. All parties seem to be 
agreed when the query is posed, "should 
computer programs be afforded protection 
under the law?" The legal and humanistic 
storms are born by asking, "which laws 
shall protect them?" 

Can the copyright law protect the com- 
puter program? Bill Gates believes he 
can recognize his program, "camouflaged" 
or not. But can copyright law distinguish 
the difference? 

There are many methods of camouflage; 
some can well be defined as translation in- 
to a foreign language, while others involve 
encoding in the manner of a secret mes- 
sage. Translation into a foreign language is 
not a difficult problem, and traditional 
works have long been protected in that 
realm. But take for example, the following 
16 bytes of Level II BASIC machine code. 
These are the opening instructions copy- 
righted by Microsoft: 



F3 AF C3 74 06 C3 00 40 C3 00 40 E1 E9 C3 9F 06 

In the form presented here, and by means 
of any Z-80 disassembler available, these 
instructions can be transformed into the 
mnemonics of: 



This code translates into the following in- 
teresting mnemonic instructions: 



w 




XOR 


A 


JP 


0674 


JP 


4000 


JP 


4000 


POP 


HL 


JP 


(HL) 



JP 069F 



We have here visible, human-readable 
code. It is unremarkable and undistin- 
guished as a small excerpt, but a large 
block would be clearly identifiable as Level 
II BASIC. Below are another 16 bytes of hex 
code: 



79 07 E1 BA 03 60 80 20 61 80 20 70 E4 E1 CF 83 



LD 


A.C 


RST 


10 


POP 


HL 


CP 


D 


INC 


BC 


LD 


H,B 


ADD 


A,B 


JR 


NZ,$ + 63 


A.B 


JR NZ.S + 72 


CALL 


PO.CFE1 


ADD 


A.E 



This is useful code as well, and a careful 
first examination of this code might reveal 
no relationship whatever between the Level 
II excerpt and the second block of bytes. 
However, one need only present the first 
four bytes of each and convert them to 
binary to discover the ploy: 



11110011101011111100001101110100 
01111001110101111110000110111010 



Each bit has been rotated to the right one 
position! It would take not more than a doz- 
en bytes at the entry point of the "camou- 
flaged' - program to rotate an entire 12K 
copy of Microsoft's BASIC one bit back to 
the left, and there it would be, ready to use. 
The magnetic copy, moreover, would not 
match the original "stolen" program in for- 
mat, parity, checksum, nor byte pattern. 

It does not become a copy until it is under 
the user's control! Who, then, is the offend- 
ing party? No translation was effected; 
rather, in its magnetic, object and disas- 
sembled versions, it is a completely new 
program. 

Oure yesw ouldn oth avet oom ucht rou- 
bled iscermngt hatt herei ss omes orto fe 
ncodingb eingi mplementedi nt hiss 
entence. In fact, concerning literary works, 
this manner of poetic license is normally al- 
lowed under the concept of artistic freedom 
of manipulation. The structure of the 
sentence has been so changed that a nor- 
mal reading is rendered virtually impossi- 
ble. An identical process was employed in 
rotating those 16 bytes, and direct, un- 
modified execution of the code would in no 
way lead in the same direction as does 
Level II BASIC.B 
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INTERFACE EXPANSION BOARD! 



For the TRS 80' 



MD 



MOO-D€SIGM ^- 




The Interface Expansion Board gives 
your computer these features 

Phone Modem 

2K E-PROM OPTION 

32 K Memory PC Board 4 usef marxiai 

Real-Time Clock 

Parallel Port 

RS-232 Port 

Dual Cassette Line 

On Board Supply 

Silk Screen 

Solder Mask 

Expansion Port 

Manual 



•FREE PAMPHLET AVAILABLE" 
Call or write 



6495 

Add 3 00 tot shipping 
A handling Texas res- 
idents add 5°» sales 
tax 



MOO-DGSIGn 

P.O. Box 18054 

Austin, Texas 78760 

1 -512-458-2937 



^379 



Expire Date. 
Signature 



Card #. 



' TRS 80 is a Tr ademark 0/ Tandy Corp 

aaaeaaaaaaaaaaSaaaa^K 



m^EGMJor'CC 

MEMORY EXPANSION 
CHIPSET: . 

Lowest price ever on one of our 
J most popular products. Now you 
can add eight 16K dynamic RAMs 
I to TRS-80*, Apple, Heath H89, Ex- 
idy Sorcerer, newer PETs, and 
similar machines. Our chip set 
gives all the performance you 
want at a price you can afford. 
Add $3 for two DIP shunts and 
complete TRS-80* conversion in- 
structions. At this special price, 
quantities are limited ... so act 
now! 

• TftStO l| i I'ldtmait 0i lift '«ndy Cn'po/ahoo 

We also manufacture an extensive 
line of S-100 products; see CompuPro 
S-100 boards in person at finer 
computer stores world-wide. •"W 

TERMS: Cal res add tax. Allow 5% for ship 
ping, excess relunded VISA'/Maslercard" 
orders ($25 mm) call (415) 562-0836 24 
hours. COD OK with street address lor UPS 
Prices Qood through cover month ot 
magazine 





Microsoft's Bill Gates feels that the word- 
ing of the law should merely "make it clear 
that the copyright law covered [magnetic 
media]. It is not an extension. Look at the 
thing that commissioned CONTU to start 
with," says Gates. "It doesn't say that the 
law doesn't cover these things; it says that 
they've been asked to come up with a clear 
position clarifying the exact procedure." 

House Judiciary Committee counsel 
Bruce Lehman reports that H.R. 6934 is like- 
ly to become law during this session of Con- 
gress. The bite of this law, if any, may not be 
felt for some time, based upon the bill's 
generalized wording. The entire document, 
the "Computer Software Copyright Act of 
1980," is a single slip of paper, and the legal 
entanglements are hardly unsnarled by its 
ambiguities. 

The Lock and Kay Method 

So the problem waits for a legal solution 
while programmers and vendors continue 
to seek refuge in the lock-and-key method. 
Major programs are provided with special 
loaders which must gain control of the mi- 
crocomputer before the remainder of the 
program may be fed into the machine. The 
first and best known of these loaders is pro- 
vided with Microchess, introduced for the 
TRS-80 two years ago. The loader is almost, 
but not quite, identical to the normal TRS-80 



SYSTEM command; it was therefore the 
easiest lock to open even for amateur ma- 
chine language enthusiasts. 

More sophisticated loaders began to ap- 
pear, including those from such vendors as 
The Bottom Shelf and ABS Suppliers. These 
loaders actually alter the baud rate at which 
data is input to the computer. Disk pro- 
grams, already protected to some extent by 
the difficulty of working directly with the 
disk's data transfer system, lend them- 
selves even more so to security— the loader 
effectively disappears once the program is 
in place. At disk speed, this process is virtu- 
ally instantaneous and quite opaque. 

Others, like Electric Pencil, block-move 
themselves all around memory in a game of 
electronic hopscotch. But, as one reader 
comments, "Aside from legal or ethical 
questions, how are you going to stop pirat- 
ing of software? ... If by some means a pro- 
gram is made 'uncopyable,' someone will 
figure out a way to copy it sooner or later." 

Even Wayne Green agrees: "We prefer to 
make everything as simple as possible— 
but on the other hand, there are other pro- 
grams that can decipher anything you can 
do." 

Bill Gates speaks defensively and excit- 
edly of his own company's reactions: 
"Looking at the amount of software we of- 
fer, we are the most ripped-off company 
around, because we offer a broad range, 
and we try to offer it for these low-cost com- 
puters. And we view the thing totally as an 
experiment. If there aren't enough honest 
people out there to buy the stuff, we'll end 
it. Most of our packages we won't put down 
at the low end." 

In its advertising, Microsoft bills itself as 
setting the industry standard. Gates claims 
that his "experiment" can be ended at any 
time. But CONTU addresses the issue of 
corporate size, concluding that the social 
effects of the current copyright law's am- 
biguities are more acceptable to the individ- 
ual rather than the corporate author/pro- 
grammer. 

CONTU even questions whether the inde- 
pendent will really benefit from an exten- 
sion of copyright protection, asking rhetori- 
cally, "why do the large industrial corpora- 
tions press for copyright?" The Commis- 
sion answers itself with caution, suggest- 
ing that copyright protection might tend to 
reinforce the dominance of the large corpo- 
rations over the small, independent houses. 
This was borne out by the influences of 
lawyers and patent specialists representing 
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"Let's face it. You sell 
one (a program) to a 
quasi-computer club 
which has 250 mem- 
bers. To John Jones 
. . .1 bet you dollars to 
donuts that everybody 
has it within a week." 



Hank Watson 
Intersystems 



large computing firms during the CONTU 
hearings. 

Here, the subtle debates over "works of 
authorship" fall victim to the harsher activi- 
ties of supply and demand. There comes 
the realization, finally, that Data Cash sued 
JS&A not to pursue a philosophical or 
moral crusade, but to prevent JS&A from 
earning a profit on Data Cash's work. 

The house of cards has begun to fall as a 
result of the JS&A decision. One other case 
that may be affected involves Nestar Sys- 
tems. Nestar Systems, based in Palo Alto, 
has asked for a restraining order against a 
European company which plans to market 
for the PET a package called The BASIC 
Programmer's Toolkit. Nestar alleges that 
the unnamed Netherlands-based organiza- 
tion plans the marketing of cassette or disk 
versions of its ROM product, and the JS&A 
decision has Nestar concerned about its 
rights. 

Harry Saal, president of Nestar, is 
unclear about Judge Flaum's decision in 
the JS&A verdict, for Saal claims that "a 
human was very capable of understanding 
the 1's and O's." The differentiation Flaum 
had made, of course, was that the eligibility 
of machine-readable code was in question, 
not its translation into ones and zeros. 

"It's simply our feeling, and I believe it 
will be shared by everyone else who reads 
80 Microcomputing," says Saal, "that the 
act of creating software is a development 
process that needs to be protected some- 
how. There must be a means by which peo- 
ple, having performed their work, can be 
free to market their efforts without some- 



KEEPIT — Version 2.0 

Enhances Level II Basic! 

KEEPIT adds these function: 

• Save a running BASIC program 
with variables 

• Restore a program accidentally 
deleted by •'NEW" 

• Observe and change memory 
locations directly 

• Save a block of memory as a 
system tape 

KEEPIT also features: 

Keyboard debounce, audible 
beep and autorepeat' KEEPIT is 
written in machine language and 
resides in less than 1.000 bytes of 
high memory EDTASM source 
code is also supplied so the user 
can relocate the program at any 
convenient location. 

How to order KEEPIT: 

Level II users will find KEEPIT to 
be an extremely valuable utility 
as well as a frustration saver. To 
receive your copy, send vou name 
and address, along with $ 9.95 , to: 



l# 



1806 Ada Street 

Lansing, Ml 48910 

Phone: 517/485-0344 

Visa, Master Card, and 

C.O.D. accepted! 



SURVEYORS: 



We have a fantastic package for the 
TRS-80! All of the programs perform cal- 
culations to full double precision accuracy. 
Here are some of the many features: 



'FIELD ANCLE TRAVERSE (with stadia r«- 
diKikm. invvrv. rtc.l storr a Irattrw, with elr- 
vattiKb. on disk 
•STADIA REDIXTION 
•UNIVERSAL TRIANGLE SOLUTIONS 
'VOLUME BY AVERAGE END AREA 
•CIRCULAR CURVE SOLUTIONS 
•HORIZONTAL CURVE LAYOUT (with tan 
Kent offsets) 

" UNIVERSAL INTERSECTIONS 
'VERTICAL CURVES AND CRADES 
•BORROW PIT VOLUME 
•(.'(X)RDINATK TRANSFORMATION 
•AREA FROM POINT C(X)RDINATES 
•INVERSE FROM COORDINATES 
•RADIAL TRAVERSE (craning soon) 



Disk version (32K with Disk) $275 

Cassette version ( 16K Level II) $225 

Manual ( refunded with purchase) $5 



t 



• 309 



Judson D. McClendon 
844 Sun Valley Road 
Birmingham, AL 35215 



MORE FOR YOUR A 
RADIO SHACK TRS-80 
MODEL I ! 



• MORE SPEED 

10-20 times faster than Level 



BASIC 



* MORE ROOM 

Compiled code plus VIRTUAL 
MEMORY makes your RAM act larger 

* MORE INSTRUCTIONS 

Add YOUR commands to its large in- 
struction set! 

Far more complete than most Forths: 
single & double precision, arrays. 
string-handling, more. 

* MORE EASE 

Excellent full-screen Editor, structured 
& modular programming 
Optimized for your TRS-80 with 
keyboard repeats, upper/lower case 
display driver, single & double width 
graphics, etc. 

* MORE POWER 

Forth operating system 

Interpreter AND compiler 

Internal 8080 Assembler 

(Z80 Assembler also available* 

VIRTUAL I/O for video and printer. 

disk and tape 

(10-Megabyte hard disk available) 




FORTH 



THE PROFESSIONAL FORTH 
FOR TRS-80 

Prices: 

MMSFORTH Disk System V1.9 (requires 1 

disk drive & 16K RAM) just $79.95* 

MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) $59.95* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Programming staff available 
Many demo programs aboard 
MMSFORTH User Groups 

FLOATING POINT MATH (L.2 BASIC ROM 
routines plus Complex numbers. 
Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Z80 
ASSEMBLER; all on one diskette . . $29.95' 

THE DATAHANDLER, a very sophisticated 
database management system operable by 
non-programmers (requires 1 drive and 32K 
RAM); with manuals $59.95* 

Other packages under development 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER - comes with 

MMSFORTH; separately $15.00* 

USING FORTH — more detailed and advanc- 
ed than above $25 00* 

URTH TUTORIAL MANUAL - very readable 

intro to U/Rochester Forth $19.95* 

CALTECH FORTH MANUAL — good on 
Forth internal structure, etc $6.95* 

* — Software prices are for single-system 
user license and include manuals. Add $2.00 
S/H plus $1.00 per additional book; Mass. 
orders add 5% tax. Foreign orders add 15% 
UPS COD. VISA & M/C accepted; no unpaid 
purchase orders, please. 

Sena SASE lor Uee MMSFORTH information 
Good dea'ers sought 

MMSFORTH is available from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (K10) " 112 

61 Lake Shore Road, Natick, MA 01760 
c (617)653-6136 > 



*Rf09r S«n»c«— sm page 226 
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one else coming along and copying their 
material and making a profit based on the 
simple cost of reproduction. 

"We're looking here at a product; a seri- 
ous amount of analysis and thought and 
market planning and serious investment of 
money goes into the development of it, and 
every time we look at a product in the future, 
we have to go through that same procedure. 
It's going to be very difficult (in the future) to 
justify software development." 



In conclusion, it is the voice of Bill Gates 
that rings in the ear. He was asked to react 
to a recently published disassembler hand- 
book from Richcraft Engineering. 

Interviewer: The author provides virtually 
all of your code in hex, out of which he's 
taken a few bytes. That's to make sure that 
the person bought the original product. 

Gates: He's got our code in hex? 

Interviewer: Your entire code less maybe 
two dozen bytes he took out specifically to 



say he didn't violate your rights by providing 
the whole code. 

Gates: He certainly violated our rights! 

Interviewer: He feels he has not . . . 

Gates: He certainly has, because that's 
my material! Whose does he think it is? 
Does he think that he has the right to go out 
and commercially profit by republishing 
something that we created? I mean, that's 
ludicrous! Why should he be making money 
from that? All he did was take our stuff! ■ 



A Selection from the "Connecticut Trader's" Blackmarket List 



Software Available: 

Utilities 



1. MMD (S 

2. REMODEL -'PROLOAD (RACET).* 3. GSF-DOSORT (PRCET... 
4. MEMORV TEST. 3. NEWDOS*.* 

6. COPY (Com Svstem Tapes, from RACET ... 

7. OCU (SSS.. 10. G2LEUIU.* 'Microsoft' 

11. BUGGER (Radio Shack DISK DEBUG relocated to operate at 
upeer m em or-v - Specifw meatorv configuration. ) 

12. KUP CdicKlu- 13. PIMS (SCELBI • Cm sk a Tap*. 
1-4. UPRLWR il>»«r-low»r cave software! supports ipper-'louer 

case in BRSIC. Use* Electric Pencil hardware. Twre shift 
for uprer cases correct printer output. Self Froartina. 
Fits all menorv sizes.) 

15. IDM III 'File management svstem. Micro-Architect ).* 

16. CPU e C8RSIC. (Buv Document at lor, from Lifeboat). (2 
Disks. Mv personal opinion: CPM is a bummer . > 

17. FORTRAN. <Buv Document *» ion from Lifeboat I. •? Disks). 

18. ST38D (MickL. 1 •. rata. KIT** 

20. DOS 3.0 < Unprotected >. • 

21. mriliii i mm o fm i.iic. -i. . i 

22. rtlSOSVS DIMSJKtBU • :•.• 

KLEND <.FL~, works ui 1 and NEUDOS'.' 

24. TELCOM (HDS>.« 25. TRASH. ■ flCS>. * 

26. TIMESEP CRflCBT. MUJ t u- it- Pear t« | ion) .* 

27. PERCOM MICRODOS. 

28. COMPPOC ■ ph, I 

29. COMMAND '.Similar to COMF-i- 

30. DE SPOOL (Runt printer C oatwyulfr at lame time).* 

31. TRCOPV. 

32. EITEST (EXPANSION INTEFFACE II 

33. ATERM (Hcorn» 

34. PILOT (Edison. Mad Hatter.)* 

35. TRS232 "FORMATTER" (SSS. Advanced Printer Package).* 

36. FORTH (Proaramma . • 

37. FLEXL 4 TDISe: (flcom).* 

38. FIX (SOFTWARE DRIUER FOR HEATH WH-14 TO TRS-88). 
39. 

40. ESP1 <SSS).* 

41. REGRESSION. 

42. CESCRIPT (STATIST; 



Word Processing 

1. ELECTRIC PENCIL ..Disk « tap-*.', fill© heve a ><ersion that 
works with NEW 

2. ELECTRIC SECRETARV (BASIC Word Processor - Works 
Electric Pencil Un>er'Louer Case hardawar* mod.).* 

3. WORDIII (Micro Rrchitec t I . * 

4. TEXTEDIT: A BASIC TEXT EDITOR (H. S. Howe).* 



Business 

1. MAILING LIST (Radio Shack).* 

2. INUENTORV CONTROL SVSTEM (Radio Shack. ICS).* 

3. GENERAL LEDGE P Radio Shack).* 

4. OSBORNE: PR, ftp, GL. PAVROLL. (Buv Osborne books for 
documentation. >. (5 Disks). 

5. BIZ80 NAME'RODRESS LIST.. 6. BIZ80 INUENTORV.* 

7. BIZSB GL.* 

8. MRILIII (Micro Rrchitec' . • 

9. f&JFUCED PERSONAL FINANCE CKicMlui 

10. CHECK REGISTER ftCCOUNTING (Personal Comrutins). 

11. INUENTORV 'fUfl. 'Need Document at j on). 

12. PflVROLL m.Im 'Need Documentation.. 

13. PR (AJP.) (Need Document at l or, ■ . 

14. PR (Hebbler . TSE . • 

15. MAILROOM PLUS.* 
lb. CHECrBOO-BHS. 



Games 



l. 

2. 
3. 
4. 

S. 

8. 

9. 

10. 

12. 

14. 

17. 

20. 

23. 

24. 

at . 

Vk, 

32. 
35. 
37. 

41. 

44. 
46. 
49. 

52. 
54* 



TIMETREr . ■» 

29CHESS (Need Documentation). 

Need Document 6' 
MUSIC MASTER.* 

POKER 6. BARTEND 7. THROT 

BRIDGE (DUISMHN'. 

5TRIKEZ0NE ^BASIC ♦ ObJ. file baseball). 
F AiT GAMMON. » 11. MUSIC (Radio Sha 

SPNTft PARAUIR etc. 13. 8HLLOON CROSSING 



16. ZARBOR 

19. FROGS. 
22. GRHPHIC 



28. ZO. . 

31. AROUND THE HORN 

34. HORSE M 



KALEIDASCOPE 15. EIGHTOLfT 

FOOTBHLL 18. REUERSE 

MAZE (DOGS' 

CONCENTRPTION (MICKLUS.'. 

ELIZR 25. CHIEF 

UFO 27. RTOM20 

BOWLING (TSE) 30. JIGSAW 

STARWARS 33. GOLDMINE 

CRIBBHGE 36. 

LIFE ..CHP1ST0PHERS0N, ...lth sound) 

TICTAC 39. SIMON <soun lut).* 

3PIL0T 42. I 43. PINBALL 

HIM (with sound. 45. Sl-lnh F Cwlth sound.' 

OTHELLO 47. SL0T4 48. SNOOF'V (picture) 

PILLBOX 50. ROBOT 51. A I PAID. 

ADUENTUPE 1.2.3.4,8 <dJ ilOHOPOLV. 

INUASIOH (Radio Shack'.. 55. lio Shad-.) 



Programs Wanted: 

1. Anv CPM business. 

2. RHDEXIO 

3. COMPRESS IT -Bluebird) 

4. SIMPLIFV IT (Bluebird) 

5. Anv Statistics rroeat; 

6. PROGRAM INDEX (MUMFORD MICRO SYSTEMS) 

'^GON II. 
8. SUPERMHIL (OKLflreOIR COMPUTER CO.) 
*. TARANTO Inuentorv 

10. X-WING FIGHTER II (TSE>. 

11. Hnwthinai put out bv the CPU Shoe 'Kilobaud, Run. 79 p. 132> 

12. COBOL (FHQO. 

13. IMKLORDS 

14. mrgsrm III (Kilobaud. Rua-r- '. 

15. DR. CHIPS 

16. RADIO SHRO S NEW UOND FROCESSOP (PRIORITV REOUEST M"). 

17. BRSIC COMPILER • M I C POSOFT .> . 

18. SVSTEM DOCTOR (TBS). 

19. SELECTOR 1 1 IC2 (From MICRO-HP; also sold bv LIFEBOAT) 

20. KUP232 (MICKLUS) 

21. flnv BIZ80 Business eroarams (Aside from NAME -Rddress 
List, GL. * IriMentorw Control Svstem). 

22. DISCIO (Barden. Sold bv CHICATPUG'. 

23. NEW NEWDOS (3.0) 

24. INURSION ORION 
23. 

2c. INFINITE BASIC (both Farts- from RHCET (PRIORITV REOUEST 

• ! !>. 

27. 

28. RDUHNCED STATISTICS PACK (Radio Shack) 

29. SPACE BATTLES 
38. MONITOR 4 (ACS). 
St. PIE (Pro«ra»»»»>. 

32. BLOCKADE (Personal Software'. 

33. ELECTRIC PAINTBRUSH (Personal Software). 

Programs with ' come with documentation 
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J PC Products Announces a New High Speed Cassette System 

"The Poor Man's Floppy" for the TRS-80* 

$90 Kit • $120.00 fully assembled. 

The TRS-80* is a great small computer. But its cassette recording 
system can be very frustrating, particularly if you can't read an important cassette. JPC 
Products Company has developed an improved cassette system that uses your present 
cassette recorder but operates much faster with better reliability. The TC-8 plugs into the expan- 
sion connector on the back of the keyboard and saves and loads 5 times faster! Less than 
ONE BAD LOAD in a MILLION BYTES! With the VOLUME CONTROL ANYWHERE BETWEEN 1 AND 8. The 
TC-8 is available in an easy to assemble kit or fully assembled. JPC has an exclusive "can't fail" kit guarantee. 
If you build the TC-8 and for any reason it doesn't work, we will make it work at NO COST. All 
you have to pay is the shipping. We guarantee it. The TC-8 magic is partly done in software. So you have to 
load a small program in upper memory. It is usually out of the way there. We provide the software on a 
cassette that comes with the TC-8. Just load it in. Here's how you order. Send 
$90.00 for the kit ($120.00 fully assembled) plus $3.50 postage and handling 
to JPC Products Co., 12021 Paisano Court, Albuquerque, NM 87112 (N.M. 
Res. add 4% sales tax.) Credit card orders accepted by phone or mail. 

* Trademark ol Tandy Corporation 



JPC PRODUCTS CO. 



• Reader Service — see oaqe 226 



Phone: (505) 294-4623 12021 Paisano Ct. Albuquerque, N.M. 87112 
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Part Two of a Series 



The essence of variables. 



Into the 80' s 



Ian Sinclair 

89 Alexandra Road 

Sible Hedingham 

Halstead, Essex C09 3NP 

England 



It doesn't take long for the novelty of printing 
your name on the video screen to wear off. 
There are more interesting ways of using the 
TRS-80, including the manipulation of variables. 
A variable is a code for something, which 
might be your name, your driver's license 
number, or any other piece of information you 
choose. The fact that you can change this code 
any time makes it variable, but once you've 
defined it, the computer will make use of this 
code any time you instruct it to. 

String Variables 

Using the methods you learned last time, type 
enter and run the program in Listing 1 . There are 
a few new points to make here. First is the use of 
the dollar sign after the letter N. The letter is be- 
ing used as a variable, but the dollar sign makes it 
a particular type of variable called a string vari- 
able. A string is simply a collection of the char- 
acters we would normally place between quotes 
for a PRINT command. 

In Listing 1, NS (pronounced EN-STRING) is 
a string variable which we have declared as a code 
for the words, "THIS IS A STRING, 1,2,3, 
TESTING". Each time we ask NS, that's what 

we get. 

You may not realize it yet, but this is a mighty 
powerful instruction. It means, for example, that 



you can print a phrase of up to 240 characters or 
so just by using the command PRINT N$. Even 
better, the Level II machine lets you use many 
string variables. 

You can use each letter of the alphabet, a letter 
and a number (A1S, B3S and so on) or two letters 
(AZS, BDS), as long as the string sign is used to 
instruct the computer that this is a string variable. 
If you leave out the string sign, the computer will 
normally reject any attempt to equate the vari- 
able code letter to a string of letters, because a let- 



"These statements are 

called variable assignments 

and the equality sign 

doesn H mean equals 

when it 's used this way, 

but rather 'takes 

the value of.'" 



ter with no string sign means that the variable is a 
number. 

The exception occurs at the very start of a pro- 
gram, when you have told the computer that all 
variables which start with a specified letter will be 
string variables. This is done by using the 
DEFSTR (define as string) command. A pro- 
gram starting with 10 DEFSTR A.K.T uses 
variables such as A, AM, AA, Kl, KZ, TZ, TT 
and so on without the string sign after them. 

Let's look a bit harder at this string thing. Can 



we really store a long string? Try Listing 1 again, 
but this time make the first line read: 

10 NJ - "THIS IS A MUCH LONGER STRING WHICH 
WILL NEED MORE MEMORY SPACE THAN THE 
PREVIOUS ONE" 

Don't change the remaining lines, but type in 
the new line 10, ENTER it and RUN. 

The Clear Command 

So, you got an error message? Even if you 
typed everything correctly and didn't get the SN 
error message, you still get the words OS IN 10. 
OS means out of string space; was Sinclair 
wrong? Something else you have to learn about 
the TRS-80 is you have to let it know in advance 
how much memory it needs to reserve for strings. 

Normally, when you first switch on, the 80 
reserves 50 units (bytes) of memory for strings. 
Each character of a string, and that includes 
spaces, remember, takes up one byte of memory, 
so you don't need to have very long strings to 
total over 50 characters. To reserve more space, 
use the CLEAR command at the start of a pro- 
gram. Try it by typing in the following line at the 
beginning of the program: 

5 CLEAR 200 

Leave line 10 as it is; ENTER and RUN. This 
time there should be no OS error message, 
because we've reserved enough string space for 
200 characters. Now this may seem confusing, 
because when you are inventing a program you 
may not know just how much string space you 
need. That's O.K., because you don't have to 
enter the CLEAR instruction until your program 
is complete and ready to RUN, and by that time 
you should be able to tell how many characters 
are going to be stored as strings. If you forget, it's 
no great hassle to type in a line 5 with a CLEAR 
instruction, followed by a number big enough to 
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store all your characters. Lines are numbered in 
tens in order to leave room for second thoughts 
like this. 

Why should we have to do this? Well, it's all 
tied up with the way the computer controls the 
memory space. We said in the first article of this 
series that it is possible to reserve space at the top 
of memory for machine-code programs. 

This is not the only reserved space in the 
memory. The memory space just below the 
machine-code space is reserved for strings. If you 
haven't used a CLEAR (number) instruction, on- 
ly 50 bytes of this memory are reserved. Use more 
than 50 bytes of string, and you get the OS warn- 
ing, because you have run out of reserved space, 
and that part of memory is in danger of being 
used for something else. 

Why don't we just start every program with 
CLEAR 2000, reserving plenty of space? Simple: 
It's wasteful. Reserve too much space in mem- 
ory, and it's like roping off half a parking lot — 
you're wasting space. Memory is valuable to the 
computer, so we don't reserve any more than we 
need, especially when we're entering a long pro- 
gram. 

The way computers use strings (called string 
handling) is one of the points that sets apart the 
serious computer from the "just fun" machine. 
It's the big, big improvement of the Level II ma- 
chine over the Level I, for example. 

The little program that we've been running 
gives you a taste of this. In line 40, the PRINT 
command asks for a print (on the video screen) of 
the message we've coded as NS, but also for the 
message ";ALL WELL." Notice the positions of 
the quotes and the semicolons? The semicolon 
immediately after NS is a command, meaning put 
in a space and keep printing on the same line. The 
semicolon inside the quotes is part of the message 
and it gets printed. There's nothing to show, 
when you look at the whole message on the video 
screen, that one group of characters was stored as 
a string and the other as a PRINT command in- 
side quotes. 

Here we should mention the matter of num- 
bers (more in Part 5, incidentally). If a variable 
letter isn't specified as a string by the dollar sign 
or the DEFSTR command, then it's a number. 
We'll find later on that we can define three types 
of numbers, but for the moment we won't look 
for complications. We can write a line, such as 20 
A = 15, and then throughout the program we 
can use A instead of having to type 15. If we want 
to change it, we use another statement, such as 
100 A ■ 16. These statements are called variable 
assignments, and the equality sign doesn't mean 
equals when it's used in this way, but rather 
"takes the value of." 

This is very important, as you'll see later, be- 
cause some statements look odd if you assume 
that = means "equals." Take a look at the short 
program in Listing 2. NS is a string variable 
which we set to be "GREEN BOTTLES" in line 
10. The number variable A is set to 10 in line 20. 
When we get to line 30, we get . . . well, try it for 
yourself! If we now add a new line: 

35 A = A I ; GOTO JO 

and RUN again, we see some wild printouts 

which won't stop until we press the BREAK key. 

What happened? We did say that = means 



"takes the value of." In line 20, A takes the value 
of 10, so in line 30 you get: 

10 GREEN BOTTLES. HANGING ON THE WALL 

(You did get the comma inside the quotes, 
didn't you?) At the new line 35, A takes the value 
of 10- 1, which is 9. The colon marks a new in- 
struction on the same line. This saves us from 
having to make a new line number. The next in- 
struction is GOTO 30 — go back and carry out the 
instruction in line 30 and go on from there. This 
is the PRINT instruction all over again, so you 
get: 

9 GREEN BOTTLES. HANGING ON THE WALL 

The program then automatically steps to the 
next line, 35 again. This time A starts at 9; the in- 
struction A = A - I gives A the new value of 8 
and so on. This is called a loop — the program 
simply goes from instruction 30 to 35, then back 
to 30 again, and you can't get out of it except by 
pressing the BREAK key, by another program in- 
struction or by letting it run out of numbers. 

The INPUT Instruction 

We need to look now at a more immediate way 
of entering information into the computer. So 
far, every string and number we've used has been 
planned ahead and put into the program from the 
beginning. The only method we have of changing 
things is by re-typing the program lines (I'll talk 
about editing them later). 

The instruction that saves us a lot of time is 
called INPUT, and an example of its usage is in 
Listing 3. Type in the program, remembering 
that the @ sign must follow directly after the T of 
PRINT, no spaces allowed, and the number of 
the PRINT® position must be followed by a 
comma and then the first set of quotes. If you run 
the program, right away the screen clears, and the 
words: 

WHAT IS YOUR NAME 

appear. On the next line a question mark ap- 
pears, and the program stops, waiting. It's 
waiting for you to put in your name, or any other 



i REM PIC. 2.1 INTO SI'S 

II N$-'TMIS IS A STRING , 

21 PRINT NS 

31 PRINT 

41 PRINT N$;*| ALL. WELL* 



1,2,3, TESTING* 



Listing 1. 



5 REM FIG 2.2 INTO SB'S 

IB NS-"CREEN BOTTLES* 

21 A-ll 

31 PRINT AnNS," .HANGING ON A WALL* 

41 END 



Listing 2. 



S REM riG.2.3 INTO Bi'S 

It CLS 

21 PRINT* 2 3, 'WHAT IS YOUR NAME?* 

3* INPUT N$i CLS 

4f PRINTI17 ,N$| ' -THIS IS YOUR L1FFI1 

SI END 



Listing 3. 



name. You can take your time about typing a 
name, because the computer waits until you hit 
ENTER. When you do hit ENTER, your name 
appears with that famous phrase after it. You can 
enter any name, or any gibberish at the INPUT 
step. It will accept numbers, or mixed names and 
numbers like CONVICT 99, or anything else you 
put in. They will get printed just as if they had 
been placed between quotes in a PRINT com- 
mand. 

This is more useful, because it lets you write 
programs that look a bit more friendly, for a 
start. The TRS-80 goes further with its input 
command than some others, in fact, and lets you 
use INPUT like a PRINT statement, so you can 
write a line such as: 



20 INPUT "WHAT IS YOUR NAME"; NS : CLS 

to replace line 20 and 30 in Listing 3. Do I hear an 
objection? It's true that when you use INPUT to 
print like this, you can't place the printing where 
you want it, because you can't have INPUT TAB 
or INPUT®. Try this for line 20: 

20 PR1NT®22.;:INPUT "WHAT IS YOUR NAME";NS:CLS 

Watch the sequence of delimiter markings in 
this one — after the 22 we have comma, semicolon 
and then colon marks. Notice we don't use a 
question mark after NAME, but you'll see one 
when the program runs, because it forms part of 
the reply to the INPUT command. 

Suppose you try to use N instead of NS after 
INPUT? You can't do it, unless what you enter is 
simply a number. If you specify a string variable, 
you can INPUT what you like, up to 255 char- 
acters; but if you specify a number, then you 
must enter a number, no letters permitted. 

Using INPUT statements to make a sort of 
conversation is illustrated in Listing 4. In line 20, 
your name is assigned to NS by the INPUT state- 
ment, and line 30 makes a friendly comment. 

At line 40, the INPUT asks for age, and at line 
50 for this year. The grand finale is in line 60, 
when the printout on the video screen gives the 
name and year of birth. How? Since it has the 
present year, represented by variable Y, and your 
age, variable A, it only has to subtract A from Y 
to get your year of birth — unless you lied about 
your age! Simple — but it looks like magic to any- 
one who hasn't seen your TRS-80 in action be- 
fore. 

CLOAD and Friends 

CLOAD is one of the instructions we use many 
times on the TRS-80. It means Cassette Load, 
and it's the instruction that lets you use these pro- 
grams on cassette. 

The freedom that cassette loading and saving 
gives you is immense. Without cassettes, each 
program you use is lost whenever you type a new 
program or switch off. By saving your programs 
on cassette you can enter them at any time. 

In addition, cassettes give you a chance to run 
programs which might take many hours to enter 
from the keyboard, or which most of us could 
never devise even if we were locked in a padded 
cell for a year. 

O.K. let's go over cassette loading in detail. If 
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The Micromatic 80, a step 

ahead for your TRS-80 ™ 
and other microprocessors. 





The Micromatic 80 is a TTL based interface unit designed to Inte 
grate the popular Radio Shack TRS-80 S , and many other processors 
with parallel Centronics™ compatible output, to the IBM manufactured 
Selectric'" terminal. 

• used IBM selectric terminals are cleaned and functionally cnecked before snipping. 

• 90 day warranty on interface only. • Mall or pnone orders accepted. 

• No software required • Certified cneck, Money Order. 

• $795. plus $25. for packing and nandllng. 

• TRS-80 to Centronics cable $29.00 

Write or call for Free Brochure 



The 







ram 1 



<317) 299-8614 

IC Corporation 
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IF YOU LOVE THE LIMITLESS WORLDS OF IMAGINATION. 
...YOU'LL GO CRAZY FOR OUR 

COMPUTER GFimE5 



HERE'S FOUR FROM PROGRAMMERS GUILD: 

STAR TREK-Exciting solo real-time simulation of space 
combat in the 25th Century, utilizing excellent graphics. 
On TAPE for TRS-80 Level II Basic, 16K - $14.95 

DEATH DREADNOUGHT-Single scenario solo thrills-and 
chills! Can you survive and escape the death ship, or will the , 
stalking evil claim another victim? 
On TAPE for TRS-80 Level II Basic, 16K - $14.95 

LOST DUTCHMAN'S GOLD-Solo adventure in the desert 
mountains of the old west. Thar's gold in them hills (and 
Indians tool). 

On TAPE for TRS-80 Level II Basic, 16K - $14.95 
On TAPE for Apple II APPLESOFT Basic, 16K - $14.95 

SPIDER MOUNTAIN ADVENTURE-Beware the Shelob's 
lair as you seek treasure and glory in a world of magic. 
On TAPE for TRS-80 Level II Basic. 16K - $14.95 

RIDER DOUBLE ADVENTURE No. 1- Two games on one 
disk: LOST DUTCHMAN'S GOLD and SPIDER MOUNTAIN 
ADVENTURE. The hills are alive- 
Available on DISK for TRS-80 Model I. 32K - $24.95 



OVER 35 TITLES AVAILABLE! 

ASK ABOUT OUR 180-DAY GUARANTEED-SALES POLICY 
DEALER & DISTRIBUTOR INFORMATION 
AVAILABLE ON REQUEST 
MAIL ORDERSWELCOME! 
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Gulfport, MS. 39531 
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you bought a complete TRS-80 outfit, you'll 
have the CTR-80 recorder; a used TRS-80 might 
come with a CTR-41. I use a fairly high-grade 
recorder which has a better-than-normal fre- 
quency response (which means it records and 
plays high notes better). This is advantageous, 
because the recording and replaying of data and 
programs use high notes, and you can't load pro- 
perly unless these notes are loud and clear. For 
example, if the tone control of a cassette recorder 
is set to reduce high notes, it just won't load pro- 
grams. 

Whatever cassette recorder you use must have 
a microphone input socket, automatic recording 
level adjustment, an earpiece output socket and a 
motor control. The motor control takes a small 
(2.5mm) jack plug, the smallest plug on the 
TRS-80 cable, which comes from the cassette 
outlet on the TRS-80 keyboard. 

The signals out of the cassette recorder come 
from the earpiece socket, a 3.5mm one, which is 
linked by pushing in the black plug at the end of 
the TRS-80 cassette cable. For loading cassettes, 
you don't need the microphone plug (the grey 
one), but it looks neater if you put it in place, so 
in it goes to the microphone input of the record- 
er. Check them all again. 

If you are not using the CTR-41 or CTR-80 
recorders, then whatever you use must have the 
same plug-in arrangements, particularly the 
motor control, because the recorder motor is 
controlled by the computer. If you bought only 
the TRS-80 keyboard and are using your own 
cassette recorder (or reel-to-reel recorder), then 
you will have to make or buy adaptor leads. 

If you are using the CTR-80 from Radio 
Shack, then the recorder will run fast forward or 
fast reverse even when the computer has stopped 
the motor from running in the play or record/ 
play settings. If you are using the CTR-41 or any 
other cassette recorder, you won't have this rath- 
er useful facility. For some program work, it 
won't matter, but if you would like to go from 
one place on the tape to another, then there are 
various fixes. A few user-group magazines will 
show you how to cut tracks inside the recorder to 
do this. 

My own fix is illustrated in Fig. 1 . It consists of 
an adaptor box and a small switch which allows 
either normal or computer control of the record- 
er motor. With this addition, you can also use 
manual control with the cassette recorder 
switched to play, which is useful for finding a 
short gap between the programs on the tape. If 
you start a playback in the wrong place on the 
tape, it won't load correctly and the program 
won't run. If hardware doesn't interest you, the 
easy solution is to type: 

10000 OUT 255.4: GOTO 10000 

ENTER this and RUN, and the motor will stay 
switched on by the computer until you press 
BREAK. 

Loading the Program 

So we've sorted out our recorder, everything's 
plugged in, and we're ready to go. Next, we need 
a BASIC program on a cassette. My TRS-80 
came with Radio Shack's blackjack program, 
and it's likely that yours did too. If not. then 
you'll need some software. 
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Listing 4. 



Pop the cassette into the recorder, with the 
program you want to load, so that the label of the 
wanted program is uppermost. Rewind the tape 
completely— the CTR-80 will make a moaning 
noise when the rewind is complete. 

Set the volume control of the recorder to 
halfway between its maximum and its minimum 
settings. Make sure that the tone control, if you 
have one, is set to give maximum treble. 

Now we're ready. Type CLOAD on the 
TRS-80 keyboard, press play on the recorder and 
press ENTER on the keyboard. You should hear 
the motor of the recorder start to hum. If the 
motor starts when you press play there's a fault in 
the motor circuit somewhere. The motor-control 
jack may not be plugged fully in. If the motor 
doesn't start at all, then perhaps there are no bat- 
teries or the power line isn't plugged in. These are 
what we call hardware problem s . 

Another possible hang-up could be a software 
one. Are you sure that you typed CLOAD? Key- 
bounce, which may have given you CCLOAD or 
CLLOAD won't be accepted by the computer, 
and it will snap back with an SN error when you 
hit ENTER. 

By now, if all has gone well, the cassette should 
be running. Unless you have connected the loud- 
speaker of the cassette recorder so that you can 
listen to the tape as it plays, you won't know 
when the action actually starts, until you see 
things happening in the top right-hand comer of 
the monitor. 

Two asterisks appear once the program starts 
loading, one steady, the other flashing slowly. 
One asterisk flashes at the rate of loading pro- 
gram lines, on for one line, off for the next. If 
you're loading a short program with short pro- 
gram lines, the rate of flashing will be rapid, and 
it won't be long before a dick comes from inside 
the keyboard unit, the cassette recorder motor 
stops, and READY appears on the video screen. 

If all this happens, you have achieved a suc- 
cessful load first time, and you qualify for the 
Fort Worth Perfboard Medal of Honor. 

It's much more likely, first time round, that 
things won't run quite so smoothly. There are 
two extremes to the problem. One is that no 
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asterisks appear at all. This could simply be due 
to a tape which starts only after a long leader, 
which is why it is so useful to have a loudspeakei 
tone; but if there is no trace of the asterisks after 
a minute, there is replay volume trouble. Despite 
what the manual may say, this indicates that the 
replay volume is either much too low or much too 
high. If, on the other hand, you get two asterisks, 
but the right-hand one isn't flashing, then it's a 
dollar to a cent that the replay volume is just a lit- 
tle bit too high. 

Cassette Control 

If you have either of these problems, you'll 
soon find that you have another one as wdl.thc 
cassette recorder motor keeps humming away 
happily until it comes to the end of the cassette, 
or until you do something about it. It certainly 
won't stop at the end of the program load, 
because the stop instruction was never loaded in- 
to the computer. You can waste a lot of time just 
waiting for a cassette to load, so keep a careful 
eye on these asterisks. If they aren't blinking pro- 
perly, then press the RESET button at the back 
of the computer, rewind the cassette, press 
CLEAR to remove the old instructions and 
asterisks and start again with a different volume 
control setting. 

Don't give up if you overshoot and go far too 
high or far too low. When I bought my first 
TRS-80, I spent the better part of an afternoon 
trying to achieve a good load. Since finding the 
correct settings, it has never at any time failed to 
load a good cassette. You don't need to use ex- 
pensive chrome-dioxide tape material, just 
reasonably good quality audio tape, like Agfa or 
TDK. It's definitely an advantage to use tape sold 
in short lengths for computer work, but the C60 
length is very useful when you're developing a 
program with several versions. 

You may find that you have a tape which sim- 
ply won't load under any conditions. The odds 
are that it's a tape intended for a Level I machine. 
Once again, if you have the sound wired on your 
cassette recorder, you can check this, because the 
Level I tapes have a lower pitched note and 
sound quite different. 
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That's Interlude-the hottest new 
software program for persona) 
computers. 

But it's more than just a game. 
It's an experience that will tantalize 
you. ..romanticize you... fantasize 
you. ..and often surprise you. 

Interlude begins with a unique 
computer interview of the partici- 
pants to determine their mood. 
Then it searches its memory to 
select the best Interlude for the 
occasion. You may be referred to 
the instruction manual which de- 
scribes most of the 106 Interludes, 
or your instructions may appear 
on your screen if you've chanced 
to hit upon one of the many sur- 
prise Interludes buried within the 
program. (When you discover 
secret Interlude #99, your love life 
may never be the same again!) 

Interlude. ..it's fun. ..it's fanciful... 
it's fantastic. It's the computer game 



for adults. Are you ready for K? 

Interlude 

The Ultimate Experience. 



INTERLUDE Dept. K-9 1 0428 Westpark. Hous- 
ton. TX 77042. Rush me my copy of Interlude 



• 2S7 



dame 
Address 



Age 



State 



*P 



ZZ Apple II* (16K) i2 TRS-80" (Level II- 
16K) 3*14 95 for cassette Q*\7M for 
diskette. Add •t.SO for shipping. Texas 
resident* add 6% sates tax. 

□ My check (payable to Interlude) is enclosed. 

Charge my QMaslercharge DVisa 

Account No 



Expiration Date 

HasterCharge Bank Code. 



Signature. 



(Charge customers must sign ) 

CHARGE CUSTOMERS: Oder by phone toll- 
free' 1 -800-23 1-5768 Ext. 306 
(Tex: 1-800-392-2348 Ext. 306) 

*Regateted trademark of Apple Computer*. Inc 
**ftegattred trademark of Rad» Snack, a Tandy Co 

AVAILABLE FOR IMMEDIATE DELIVERY. 
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SUPERIOR SOFTWARE PACKAGES 
DISK BASED TRS-80* 

SMARTTERM •$79.95 

UNQUESTIONABLY THE BEST 

SMART TERMINAL PACKAGE 

FOR THE TRS-80 

•True Break Key 

•Auto Repeat (Typomatic) keys 

•Programmable 'soft' keys 

• Forward/Reverse Scrolling 

Multipage Display 
•Transmit from Disk File, Screen 
or Buffer 

• Receive to Disk File, Buffer or printer 

• Multi Protocol Capability 

SPOOL-80 • $39.95 

A TRUE DISK-TO-PRINT DESPOOLER 
FOR THE TRS-80 

• Print Disk Files While Running 

Other Programs 

• Prints Compressed Basic Files 

• Includes RS-232 Driver for 

Serial Printers 

CALL US FOR YOUR CUSTOM 
SOFTWARE REQUIREMENTS 

MICRON, INC. Model n 

10045 Waterford Drive Versions 

Ellicott City, MD 21043 Available 

(301)461-2721 Soon 

• TRS-80 is a Trademark of Tandy Corp. 
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FEATURES 

•PROVEN LNW SYSTEM EXPANSION BOARD 
•RS232/?0mA SERIAL INTERFACE 
a MEMORY EXPANSION TO 3?K BYTES 
aCUSTOM FINISHED WOOD CABINET 
• REM0VEABLE FRONT PANEL ALLOWS 

EASY DISK DRI VE A0DI TI0 NS 
aBUILT IN HyMiN FAN and DISK DRIVE 

POWER SUPPL I E S 
a I 5 DIFFERENT CONFIGURATIONS lion 
1249 KIT lo 11300 lor 2-D0UBLE DRIVE 
32K ASSE MBLED SYSTEM 

»^392 
(gOMPUTEX (713)333-4330 
Va? 17710 Heritage C t Webstar li 77598 



Once you have found the correct setting for the 
Radio Shack blackjack tape, or whatever you use 
for trials, try to find the limits of the volume con- 
trol settings. It takes a lot of patience, but it's 
worth your while on the older models (later 
models are more tolerant of volume control set- 
tings). Load the cassette at different settings 
checking only for a few seconds that the asterisks 
are flashing correctly, then use RESET to stop 
the tape and rewind. You should end up with two 
marks on the volume control, one at the lowest 
position at which a tape will load, one at the 
highest. 

Set the volume control for normal operation 
midway between your marks. If you then find a 
tape doesn't load correctly at this midway set- 
ting, try it at each of the extreme settings. If it 
won't load on any of your marked range, reject 
it. One final check: Make sure it is a BASIC tape 
and not a machine code (system) tape, which re- 
quires quite a different technique (coming up). 

When you have loaded your BASIC tape, type 
LIST and hit ENTER. The program will now list, 
unless it's one which has been specifically coded 
to prevent copying. As the program lists, it will 
scroll up the screen fairly rapidly. 

You can stop the scrolling any time by hitting 
SHIFT and @ at the same time, so I usually keep 
one finger on the shift key and another on the® 
key to stop and start the scrolling. Any other key 
can be pressed to restart scrolling. 

I didn't say what scrolling means? When 
you've seen it, you'll know — it's the way the 
listed lines appear at the bottom of the screen, 
seeming to push previously listed lines off the top 
of the screen. 

What you should be looking for in the listed 
program is corruption — gibberish lines, 
sometimes with no numbers or numbers out of 
order. Trouble is, until you get to know a bit 
more about programming, you don't really know 
a strange line from a perfectly good one! The real 
test, of course, is to run the program. If it 
operates perfectly, then there is nothing wrong 
with your cassette recorder volume control set- 
ting, and you can look forward to a long, active 
computing life. 

Just keep your head clean. I mean, of course, 
the record/play head of the cassette recorder. Get 
a pack of cleaning fluid (isopropyl alcohol) and 
cleaning pads and use them as per the instructions 
every three months or so, depending on how 
much tape you use. Don't be too generous with 
the fluid, as it can sometimes swell the plastic 
bearings inside cassette recorder motors. 

Loading System Tapes 

While we're on the subject of this cassette 
loading caper, we might as well look at how 
machine code tapes are loaded. A machine code, 
or system tape usually comes with a bit more in- 
formation than a BASIC program tape. 

For one thing, you'll need an answer to the 
MEMORY SIZE question which appears when 
you switch on. This is a number, such as 32000, 
that reserves some memory. The system tape, or 
the instruction sheet which comes with it, should 
have the correct number printed on it. If the pro- 
gram is one which doesn't need reserved 
memory, or which reserves its own, the instruc- 
tions will say so. 

Hit ENTER and the usual Radio Shack 
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message comes up, with READY. Next, type 
SYSTEM, and hit ENTER again. This time, 
you'll get an asterisk and a query at the left-hand 
side of the video display. That's 80 language for, 
"What's the code name for the tape?" 

The code name will have up to six letters and 
must be typed. For example, the Radio Shack fix 
tape for keybounce has the code name KBFIX. 
When you've typed the name, prepare the 
cassette recorder to replay, press the play key and 
hit ENTER. The cassette recorder motor will 
start, and, if all is well, you should sec the usual 
asterisks to indicate that you are loading your 
first machine code program. The rate of flashing 
is usually a lot slower than it is for a BASIC pro- 
gram, so don't worry if the load stops after only a 
few slow flashes. 

Now what can go wrong? Well for one thing, 
the code name which you typed may not be the 
code for the first program on the tape. If it isn't, 
the left-hand asterisk will be replaced by a letter. 
If that letter is C, then you have trouble, and 
you'll have to try again with a different volume 
setting. Hit the RESET switch to stop the action, 
rewind the tape, clear the screen and start again 
by typing SYSTEM. You don't have to switch off 
and answer the MEMORY SIZE question again. 

Next question: Having loaded it, how do you 
run it? When the tape has finished loading, the 
recorder motor cuts out, the asterisk stops 
flashing, and another asterisk and query appear 
under the first one on the left-hand side of the 
monitor. Type a slash (/) and then the entry 
number of the machine code program. 

Machine code programs are not so simple as 
BASIC programs in this respect: You have to in- 
struct the computer where to start working. The 
entry number should, once again, be noted either 
on the cassette or on the instruction leaflet. It 
may be the same as the number you used to 
answer the MEMORY SIZE question. When 
you've typed the slash and the number, hit 
ENTER and your machine code program will 
run. 

Suppose you quit using one machine code pro- 
gram and want to start using another one which 
needs more memory roped off? You don't have 
to switch off to do this. Just type SYSTEM, hit 
ENTER and when the asterisk and query appear, 
type slash and and hit ENTER again. The 
MEMORY SIZE question will appear again. 
You'll lose any BASIC programs you had in 
store, though, so if you have mixed BASIC and 
machine code, make sure that you have the 
BASIC program on tape. 

A few machine-code programs are "self- 
locating." Once you have loaded them in by typ- 
ing their code names and entering, the second 
step is just to type the slash and hit ENTER. 
Whatever type of machine-code program you 
may be using, don't forget the slash. Otherwise, 
you'll find that when you hit ENTER, the 
cassette motor starts running again, trying to 
enter another program, and you'll have to 
recover control by using the RESET button. 
You'll probably lose the program which was 
loaded, but you can start again. 

Recording Programs 

We've left until the end the matter of recording 
BASIC programs of your own. You'll want to 
record your own programs, of course, to remind 
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yourself how good you are. You'll also want to 
make back-up copies of software you've bought, 
just in case anything should happen. 

How do you record a program ? The first step 
is to prepare a blank cassette. Don't think you 
can re-record an old tape in the same cheerful 
way you may be ui>ed to with audio cassettes. You 
might get away with it, but odds arc you won't, 
and your recording will be corrupted. If you want 
to re-record a tape, wipe it completely with a bulk 
eraser. If the program you want to record has 
taken you a long time to run correctly, you won't 
want to trust it to anything but a length of good 
quality fresh tape. 

Reel the cassette back to the start and take a 
look at it. If there's a leader, a piece of clear or 
colored plastic tape at the beginning, advance the 
tape a bit until the grey magnetic coating is visi- 
ble. 1 usualK run each tape for a count of five on 
the tape-footage counter. Don't touch the tape; it 
will leave a greasv mark which can cause loading 
problems later. Place the tape in the machine 
again, note the counter setting and press the 
record and play keys. A few cassette recorders 
use one single record key, but most use the safer 
system of needing two keys for recording. 

The volume control setting doesn't matter, 
because recording volume is automatically con- 
trolled, unlike replay. Now type CSAVE and a 
quote mark, then a letter and another quote. If 
you choose "A" as the letter, this will appear on 
the screen as C'SAVL "A". 

If you don't use the code letter, the computer 
will reject your attempt to record, but only after 
it has already recorded a signal on some of the 
tape, which you won't be able to use again, unless 
you can erase it thoroughly. 

When you're satisfied that all is well, hit 
ENTER, and the program should start to record. 
There arc no flashing asterisks to remind you this 
time, just the quiet hum of the motor of the 
cassette recorder until it clicks off at the end of 
the recording. The click, incidentally, comes 
from the relay inside the TRS-80. At the end of 
the CSAVE, READY appears on the screen. 

At this point, don't start shouting eureka and 
running around. You don't know yet that you 



have a good recording. Rewind the tape, type 
C'l.OAD?"A" (or whatever letter you used) and 
press play on the recorder. Then check again that 
the query mark has been typed after (."LOAD; hit 
ENTER and wait. The program will play back, 
with the usual flashing asterisks, but this time the 
replayed program is being compared, byte by 
byte, with the program which is still in the 
memory of the computer. 

If they aren't identical, the mesage "BAD" 
will be displayed. You have then to sort out 
whether the tape copy is faulty, or you need a dif- 
ferent volume control setting for this program. 
Only when you've CSAVEd and CLOADed with 
no error messages can you be sure that you have a 
good copy of your program. Cautious people 
always make two recordings, checking one with 
CLOAD? People like me who shed blood, sweat 
and tears to create a program always make three 
copies. 

Be very careful that when you use the 
CLOAD? command, you don't leave out the 
query mark. If you do, the program on tape will 
load, replacing the program that was in the com- 
puter. II the recording was good, this won't mat- 
ter, but if the recording was bad, you have lost 
the good original and have a bad copy, and that 
just isn't fair trading. 

The CSAVE Instruction 

Very little ever seems to go wrong with a 
CSAVE instruction, but there are a few points 
you will need to remember. One is that the com- 
puter can only control the motor of the cassette 
recorder; it has no control over the rest of the 
recorder. 

If, for example, you use CSAVE but forget to 
press the record and play keys of the recorder, or 
press only one of them, then the computer will 
push out the recording just the same, with no 
warnings and no recording made. It might be 
useful to arrange it so that you got an error 
message, but this would need more connections 
between the computer and the recorder and 
would make the recorder a non-standard item. 

You should always use CLOAD? after a 
CSAVE, so you can check that you really did 



record that program. A much worse fault is to 
type CLOAD and run with the record and plav 
keys down. This was sou load no program, and 
you wipe out anything which was on the tape! 

When you CSAVE a program, sou have to use 
a letter or a couple of letters of let- 
ter numher— it's like choosing a name lor a 
variable. If you don't, as we've >.aid. the CSAVE 
will not run, an SN error will be displased. and 
the tape will be corrupted. 

The label is called a filename, and it's impor- 
tant to the recording. It's used when you 
CLOAD the program, and it's particularly useful 
when you have several short programs packed 
together on a piece of tape. Suppose you have 
three programs on the start of a C 1 5 cassette, and 
thes have been labelled "A", "B" and "C" at 
the time they were CSAVI-d. 

When you CLOAD. you can type 
C LOAD?"B" and hit ENTER, and start run- 
ning the cassette from the start. When the first 
program starts to replav, the left-hand asterisk 
will be replaced by the letter A to show you that 
this is the filename (the first letter if there's more 
than one) of the program which is being read. 
The other asterisk will Hash normally. When the 
program which you have requested comes on 
line, it will load in the usual way, with one steady 
asterisk and one flashing one, then the recorder 
will switch off. 

Normally, when I keep several programs on 
one cassette, I leave plenty of space between and 
use the tape counter tn find each one, but I find 
this "label-search" very useful for my backup 
cassette, which is a CW) with all my most valuable 
programs stored tightlv together. Since I use this 
onlv when a valuable program has been wiped or 
corrupted (and I'm resting the other backup 
cassette), it doesn't matter if it takes twenty 
minutes to find the program. 

One last point— always start a replay either at 
the start of a cassette or at a point where you 
know there's no program recorded. If you start 
running where there's a program recorded, the 
load will be faulty, and the computer can lose 
control of the motor. You'll end up having to use 
the RESET button and rewinding the tape. ■ 
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My firs! article on strings outlined their 
concept. The following examines string 
management instructions. 

The TRS-80 handles string and non-string 
data in different ways. These two types of data 
are not interchangeable on Level 1 systems. 

Level 11, however, gives us a way to get 
around the problem with two instructions: 
VAL(nS) and STRS(n). 

VAUnS) and STR&n) 

These two instructions permit us to use data 
stored as strings in non-string operation and 
vice versa. The instructions are quite easy to 
understand. Let us assume that we have 
"12345" stored in location A$ and "54321" 
stored in location BS, and thai during the ex- 
ecution of a program we need the sum of the 
two numbers. Enter and RUN the following: 

10 READ AS.BS 

20 DATA 12345.54321 
30 PRINT AS*BJ 

Note what line 30 produces. Since the 
numbers arc in memory as symbols rather than 
values, the computer did not return their sum, 
but their concatenation. Is there a way to get a 
sum from these numbers? Change line 30 to 
read: 



30 PRINT VAIlAS). VMlHSl 



This produces the needed sum. The VAL 
statement has instructed the computer to use 
the values of the strings. By including the line 
C = VAL(A$):D = VAL(B$). we store the 
numbers in memory as values C and D and as 
strings in A$ and B$. 

STR$(n) accomplishes the reverse. Should 
there be a number in memory as a value and it is 
needed for use as a string or as part of a string, 
this instruction converts it. Numbers can be 
converted either way, that is, from symbol to 
value or from value to symbol, but we cannot 
do the same thing with letters. RUN the follow- 
ing lines: 



10 AS = "ABC ":BS -- "ABCI23":CS = "I23ABC" 
20 PRINT VAUAS) 
30 PRINT VAL(BS) 
40 PRINT VAI(C'J) 



The first two lines of the printout return 
zeros, since they start with letters. Line 40, 
however, prints the numerical portion of the 
string. Letters do not have value, so they are 
ignored by the instruction. (Letters do have 
ASCII code numbers, but they arc for iden- 
tification only and have nothing to do with 
numerical value.) This feature distinguishes 
between strings starting with numbers and 
those starting with letters, as in the following 
lines: 

10 INPUT-ENTER ANY STRING, EITHER NUMBERS 

OR LETTERS";AS:B = V ALIAS) 
20 IF B = THEN JO ELSE PRINT B:GOTO 10 
30 PRINT-STRING STARTS WITH 

LETTER - CANNOT RETURN VALUE":GOTO 10 

STR$(n) works [he opposite way. Try these 



10 A = I970:B - I9«):AS - "TOTALS FOR":BS - " TO" 
20CV=A$ + STR$<A>« BS.STRNID 
30 PRINT CS 

The numbers 1970 and 1980 are stored as 
values, but line 20 allows them to be in- 
corporated into CS, using the STR$ instruc- 
tion. 

The LEN(nS) instruction counts the number 
of characters in a specified string, including 
spaces, punctuation marks, symbols, etc. It 
counts leading or trailing spaces only if they are 
included as part of the string. We have to watch 
out for this when numbers have been converted 
to string data by the STRS instruction. These 
lines illustrate the problem: 

10 A = I2345:B$ ■= "12345" 
20AS = STRS<A) 
30 PRINT LENtAS) 
40 PRINT LEN(BS) 

Why do we get a different count for the two 
strings? Remember that when the TRS-80 
prints a number, it always leaves one leading 
space for the sign, whether it is needed or not. 
This space explains the greater count, as ii was 
transferred to the string. We will put this in- 
struction to use after we have looked at the 
three statements which follow. 

LKFTS(n$,n). RIGHTSinS.n). MIDS<n$.n,n) 

These functions can be used to "excerpt" a 
string. Using them, we can pick up any portion 
of an existing string lo use elsewhere. Hach of 
them has information, called the "argument," 
enclosed in parentheses. In the LEFTS instruc- 
tion, the first term of the argument states the 
name of the string we want to excerpt, followed 
by a comma. The second term indicates the 
number of characters we want picked up, start- 
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ing with the leftmost character. An example 
follows: 

10 AS- -" 12345" 
20 PRINT LEFT*A$.I) 
30 PRINT LEFTJ<AS,2) 
40 PRINT LEFTJ(AS,3) 
50 PRINT LEFTS(AS.4) 
60 PRINT LEFT$(AS.5) 

The printout illustrates what LEFTS does. 
RIGHTS does the same thing, but starts count- 
ing backwards from the rightmost character. 
Add the following lines: 

~*0 PRINT RIGHT* AS. I) 

80 PRINT RIGHTVAS.2) 

90 PRINT RIGHTS(AS.3I 
100 PRINT RIGHTS<AS,4) 
1 10 PRINT R1GHTS4AS.S) 

The printout shows that we can use these two 
statements to "pick off" any desired number 
of characters from either the beginning or the 
end of a string. In both of the instructions, the 
second term of the argument (number of char- 
acters) may be a number or a variable. If, for 
example, the number four is stored in memory 
location X the statement LEFTS(BS.X) will ex- 
cerpt the first four characters of the string in 
location B$. Should the second term of the 
argument be larger than the number of 
characters in the string, the entire string will be 
returned. 

The third statement, MIDS(nS,n,n), excerpts 
portions from the middle of an existing string. 
There are three terms in this argument. The 
first indicates the string to be used, the second 
represents the position at which the lift is to 
start, and the third indicates the number of 
characters to be lifted from that starting point. 

MID$(A$,12,7) returns seven characters 
from string AS, starting at position 12. The sec- 
ond and third terms may be variables such as 
MIDS(L$,X,Y) in which numbers stored in X 
and Y determine the starting point and the 
number of characters to be returned. A simple 
routine is given in Listing 1 to illustrate the use 
of these three instructions. It also uses the 
LEN(nS) instruction. 

Line 10 clears the screen, defines variables 
and deposits a comma in string location A. 
Lines 20-40 request your name and, using con- 
catenation, build the string in location B 
(shown in line 45). 

The number of characters in the string is now 
counted by the LEN(BS), and that number is 
stored in location X. Lines SO and 60 set up a 
FOR-NEXT loop which, using the MIDS in- 
struction, examines each character in the string 
starting at position one, character one, and 
continues until it finds the period after the 
middle initial. 

At this point, execution proceeds to line 70. 
Here the RIGHTS instruction stores the last 
name in E 1 and then line 80 uses the LEFTS in- 



struction to store the first name and middle ini- 
tial in E2. Line 90 prints out the results. These 
statements allow almost unlimited flexibility in 
the construction and use of strings. Experiment 
with them a little. 

The FRE(nS) instruction may be used either 
in the command or the execute mode and re- 
turns the amount of string storage space avail- 
able at that point. It requires an argument in 
parentheses, but the argument is what is called 
a "dummy" argument. To get an idea of how 
this works, load and run the routine in Listing 
I. After the printout, type FRE(A), hit 
ENTER, and the computer will return the num- 
ber of string space bytes left after entering your 
name. 

The argument A is a dummy; you get the 
same return if you enter B, C or any other string 
variable name, even if it is not in use in the pro- 
gram. Try using different variables. If you use a 
non-string variable in the argument, the com- 
puter returns the number of bytes left in RAM. 
Enter FRE(X) as an example. 

This instruction is very useful in building 
programs where there are a lot of strings, and 
you want to keep track of how much space is 
left. This routine is an example: 

10CLS:CLEAR I00DEFSTR A.B 
20 FOR 1 - 1 TO 20 
30 INPUT"ENTER NAME":A(I) 
40 PRlNT"YOU NOW 

HAVE";FRE(A);"BYTES 

OF STRING SPACE LEFT" 
50 NEXT 

STRINGS (n.character) 

Useful in graphics applications, we can in- 
stantly create strings of up to 2SS repeated 
characters with this statement. Any letter, digit 
or symbol on the keyboard may be used, al- 
though the ASCII code numbers must be used 
for the quote mark, comma and colon. The 
first term of the argument sets the number of 
characters wanted in the string, and the second 
term indicates the character itself, or the string 
location in which that character is stored. 

• To print a specific character, use the form 
PRINT STRINGS(50."*"). Here the desired 
character must be enclosed in quotation marks. 

• To print a character stored in a string loca- 
tion, use the form PRINT STRINGS(50,AS). 
The variable location name (AS) is not enclosed 
in quotes. That character must, of course, have 
been previously stored in AS. 

• To print a character using its ASCII code 
number, use the form PRINT STRINGS 
(50,58). As 58 is the ASCII number for the col- 
on, this command will print a string of 50 col- 
ons. The ASCII code number is not enclosed in 
quotes. Using these codes, any character may 
be printed, including the graphics patterns 
which are ASCII numbers 129 through 191 . All 
of the code numbers are listed on pages C/l 
and C/2 of your user's manual. 

One of the advantages of using this instruc- 



tion is its speed of operation and printout. To 
see the difference, enter and RUN the following 



10 CLEAR 500:1NPUT"ENTER CHARACTER 

TO BE USED";A$:CLS 
20 FOR X=0TO 

254:PRINTTAB(X)AS;:NEXT 
30 PRINT " "PRINT 
40 PRINT STRINGV255.AS):GOTO 10 

For formatting output, strings may be 
prepared to make borders, single lines for 
column totals using the minus sign, double lines 
for columns using the equal to sign, etc., and 
then quickly called as subroutines. 

ASC(nS) and CHRS(n) 

In the first part of this article, string com- 
parisons were discussed. At that time, we took 
a brief look at the ASCII codes. Level II offers 
two instructions which allow us to operate with 
these code numbers, if necessary. The ASC(nS) 
statement gives you the ASCII code number of 
the first character of the string that you have 
specified as the argument. As with other in- 
structions in this group, the argument is en- 
closed in parentheses. If you want to have the 
ASCII code of a character returned, and you 
enter the character manually from the key- 
board, it must be in quotes. Entering PRINT 
ASC("A") returns 65, which is the code num- 
ber for A. When the character is stored in a 
string location, the quotes are not used. An ex- 
ample would be: 

10 AS = "5" 

20 PRINT ASC(A$) 

Running these two lines returns the number 
53 which is the code for the digit 5. All code 
numbers are returned in decimal notation. 
CHRS(n) performs the reverse operation. In 
this case, the argument is the ASCII code, and 
the character itself is returned. Entering the 
command PRINT CHR$(91) causes an up ar- 
row to be printed on the video monitor. This is 
a powerful function, as it permits us to print 
characters not normally accessible from the 
keyboard. 

We know that we cannot use quotation 
marks inside a statement to be printed, because 
the computer interprets the second mark as the 
end of the line to be printed. Such signs are 
called delimiters. If the use of quotes is 
necessary in a printed statement, it may be ac- 
cessed by using the CHRS statement. Type the 
following command. 

PRINT'THIS WILL ALLOW ";CHRS<34);"QUOTE 
MARKS";CHR$<34);" TO BE USED" 

No spaces are included with this command, 
and they must be provided as in the above after 
the word "allow" and before the word "to". 
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Since the down arrow is used for line feed, 
the left arrow for backspace and the right arrow 
for tabbing, we cannot print them in the nor- 
mal manner. Using their codes, however, which 
are 92, 93 and 94, respectively, we may print 
them by using a line such as: 

PRINT CHRK92);CHR$(9});CHRS(94) 

All of the graphics characters may be printed 
using their ASCII codes. Be careful when using 
these codes, as numbers through 31 are 
assigned to various control operations. RUN 
the following lines. 

KII'RINI-IIRSI t INE" 
20PRIN1 C HR$(I3) 

JO PRINT"LJNE 20 HASCAI.SL.I) A LINE 
FEED TO BE EXECUTED" 

These codes are quite useful, especially when 
working with printers. 

INKEYS 

The last of the instructions we will look at is 
INKEYS. As the TRS-80 does not come with 



joystick-type input devices, this instruction is 
very useful with real time games, allowing the 
operator to enter information while the pro- 
gram is running without using the ENTER key. 
INKEYS causes the computer to scan the 
keyboard many times per second to see if any 
information has been entered. If data is found, 
program execution continues; if not, the search 
continues. When a character is entered, it is 
scooped up and stored in a string location, and 
the scanning procedure. continues. The follow- 
ing lines illustrate this function: 



10 CLEAR 200:DEFSTR A.B 
20C1.S:PRINT"ENTER A MESSAGE. WHEN 

FINISHED ENTER A SLASH BAR" 
30 A = INKEYS:IF A = ""THEN 30 
40 IF A ""/"THEN 80 
50CTS:PRINT A 
60B=BtA 
70 GOTO 30 
80C1.S:PR1NT B 



Line 10 clears string space and defines A and 
B as string variables. Line 20 requests a message 
and defines the slash bar as the "ending" 
character. Line 30 sets up the INKEYS scan. It 



is a closed loop which continues cycling until 
something is entered from the keyboard. The 
empty quote marks ("") in line 30 are used to 
designate a null string, or one which has no 
characters in it. 

When a key is pressed, line 30 also deposits 
that character in string location A, and pro- 
gram execution continues. Line 40 tests for the 
ending character, and if the test fails, line 50 
prints the character entered at position on the 
monitor screen. Lines 60 and 70 then build the 
string using concatenation. 

Execution now returns to line 30 for further 
entry. When a slash bar is entered, it is detected 
by line 40, which causes a branch to line 80 for 
printout and termination. As mentioned, this 
function bears much investigation to fully 
realize its potential. 

Chapter 5 of the Level II manual starts with 
the words, "Without string handling capabili- 
ties, a computer is just a super-powered 
calculator." Though this is an exaggeration, 
using strings makes possible operations which 
simply cannot be done on a programmable cal- 
culator. And the further wc dig into these in- 
structions, the more obvious this becomes. ■ 



THE WAIT 



Now for the first time, Cpaids, is 

making available its Federal 1040 

Tax package for the TRS-80 

Model II. 

Featuring- 1% and 3% medical limitation 
incorporated, auto checks for FICA over 
withholding, auto earned income credit, 
auto dividend exclusions, types tax 
preparer's Fed. IDandSSN; proformasall 
forms for subsequent years. 

Schedules - A, B, C, 0, E, F. G, R/RP. 
SE, TC. ES 

Forms - 2106, 2119. 2210, 2441, 3468, 
3903, 4625, 4972. 4726. 4797, 5695, 
6521 

Requires 64 K with dual disks using 
CP/M. 

CALL TOLL FREE 
800-321-2430 
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1640 Franklin Ave., Kent, Ohio 44240 



10% OFF 




SEIDEL'S ELECTRONICS 

Rt. 94 & Vail St., Blairstown, NJ. 07825 

" ,9S (201) 362-6191 

(Z3QIO # n3©K DEALER 



Micro computers 

and 
Clull Engineering 



The machine can do it — but you need 
the application package to make it work 
for you. 

We have brought together the most pow- 
erful civil engineering tools available, USA- 
COGO (Civil Engineering Coordinate Ge- 
ometry), USA-EARTH (Earthwork De- 
sign Quantities), and USA-STRESS (Struc- 
tural Engineering System Solver). Each 
system provides a complete data entry and 
change system in addition to the powerful 
problem analyzer tied together through a 
common menu driver. 

It's available to you now on your choice 
of CP/M or TRSDOS in source code 
BASIC or FORTRAN. For additional in- 
formation, call us at (314) 878-1277, 
or write: 

J ffH tV4> ISft/ S/fj/'/fftff W 

13001 Cannes Drive 
St. Louis, Missouri 63141 
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SAMS CIRCUIT DESIGN SOFTWARE. 



37 TECHNICAL PROGRAMS TO LET YOU SPEND 
AND ANALYSES...MORE TIME ON 

Sams— the leader in technical publishing— now offers the most ad- 
vanced engineering software systems available. These tested, 
documented, debugged programs can be used as stand-alone pro- 
grams or as subroutines for more complex programs. 

H FASTER INFORMATION— Solve simultaneous equations with real 
and complex coefficients and polynomial roots Quickly determine the 
effects of an infinitely variable set of design parameters. Plot graphs 
for various functions while varying scales to fit data. 

H EASY TO RUN— 7 cassettes include 37 debugged programs. 



LESS TIME ON ROUTINE CALCULATIONS, STATISTICS, 
CREATIVE DESIGN AND ENGINEERING. 

H FULLY DOCUMENTED— Easy-to-read and follow instructions 

H DESIGNED FOR POPULAR MICROCOMPUTERS -Designed for use 
on TRS-80' systems having Level II BASIC and at least 1 6K RAM; 
many of the routines can be adapted to run on other popular com- 
puters. Programs will be available soon for Apple and Ohio Scientific 

H PROGRAMMED, TESTED, AND DEBUGGED BY HOWARD M. 
BERLIN— Howard M. Berlin— an author in the Blacksburg Series— is 
on electrical engineer with the Chemical Systems Laboratory at Aber- 
deen Proving Ground, Maryland, and has been adjunct instructor in 
the Department of Electrical Engineering at the University of Delaware. 



□ 

a 
□ 

□ 

□ 

a 



a 



a 



PLOTTING GRAPHS FOR VIDEO DISPLAY (5 Programs) 

Histograms Cartesian Plots Semi -Logarithmic Plots Log-Log Plols Polar Plots #26006 

$1695 

PLOTTING GRAPHS FOR LINE PRINTER (3 Programs) 

Cartesian Plots Semi -Logarithmic Plots Polar Plots #26000 $16 95 

ACTIVE FILTER DESIGN (6 Programs) 

Low apd High-Pass (Bessel. Bufterworth. 1. 2. and 3-dB Chebyshev) State-Vtonable Filter 
Bandpass Filters with Q's less ihon 10 and 50 Staggered- Tuned Buiterworlh Bandpass Filters (2. 
3. or 5 states) Notch Filter #26001 $21 95 

DESCRIPTIVE STATISTICS & REGRESSION ANALYSIS (3 Programs) 

Descriptive Statistics (mean, standard deviation, variance kurtosis ^-scores) Curvilmeor Regres- 
sion (linear, inverse polynommal exponential, logarithmic) Multivariate Linear Regression 
#26002 $21 95 

ELECTRONICS I (5 Programs) 

Zener Diode voltage Regulator Design 555 Timer Design (monostable and astabie circuits) 
Transistor Bios Porometers Single-stage Transistor Amplifier Design Heat Sink Selection and 
Design #26003 S16 95 

ELECTRONICS II (7 Programs) 

4-Quodront Arctangent Function Rectongulor Polar Conversion ond Complex Number Moth 
emotics Minimum ond Maximum values of on Array Roots of Polynomials with Reol Coefficients 
Inverse Laplace Transforms of Transfer Function Solution of Simultaneous Equations with Reol 
and Complex Coefficients #26004 $16 95 

ELECTRONICS HI (8 programs) 

Averoge and RMS Values of a Periodic Function Fourier Series Expansion of a Period Function 
Fourier Transform ond Spectrum Plot Analysis of Damped Oscillations impedance Matching 
Pods PI-TF.E (delta-wye) Transtcxms #26005 $16 95 

CIRCUIT DESIGN PROGRAMMING BOOK FOR THE TRS-80 

Circuit Design Programs tor the TRS-80 by Howard M Berlin features an of 'he programs listed 

above ond more #21741 $10.95 



Indicate quoniiiies in ihe boxes above and return entire od with order 
Mall to: Howard W. Sams & Co., Inc. • 4300 West 62nd Street 
Indianapolis. IN 46206. (317) 298-5400. 

AMOUNT Of ORDER S 

(add local lax where opphcable) 

: : PAYMENT ENCLOSED ADO 5 1 

:: CHECK I . MONEY ORDER 

□ VISA [ : MASTER CHARGE interbank No 



Expiration Dole 
Accouni No 



Nome (pnni) 

Signature 

Address 



City. 



S'o'e. 



-Z'P- 



SEND INFORMATION ABOUT PRICE AND AVAILABILITY FOR SAMS SOFTWARE 

FOR : APPlE OHIO SCIENTIFIC 

Sams Software Systems ore available trom major Sams Distributors ana Com- 

outer Stores Prices good in US* only In Conodo. contoci Lenbrook 

Industries. Lid. Scarborough. Ontario. M1H 1H5. Canada Offer expires 

12 31 80 

'TRS-80 is a registered trademark of Radio Shock a division of Tandy Crop 

Sams Books 
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Small Business Inventory System 

Accounting information Order entry Inventory control Invoicing 



Westech's Small Business Inventory System is a 
powerful and comprehensive inventory / accounting pack- 
age for the TRS-80. Order entry, goods on hand, inven- 
tory control, inventory replacement and restocking pro- 
cedures are all organized with the aid of the system. 

SB1S will handle credit card and layaway sales, order 
cancellations and discounted sales. Complete lists of all 
inventory detailing product type, quantities and item code 
numbers can be printed whenever required. Information 
available to the operator of the system includes part 
numbers, item descriptions, product codes, list prices, 
costs, average costs, quantities on hand, physical 
locations, when to re-order and who the vendors are. 

Items that are Most' can be traced with the aid of a 
unique search routine. It will maintain data regarding lot 
quantities, quantity of sales year-to-date, sales for last 
year, item numbers and when an order is due to be 
delivered. SBIS stores and maintains accurate daily, 
monthly and yearly sales figures. 



Storage capacity? As many as 10,000 different line 
items may be stored on a TRS-80 Model One having four 
77 track drives. Capacity with four 40 track drives is 
5,000 line items and 2,200 on just two 40 track drives. 
The TRS-80 Model Two will handle about 25.000 line 
items. Sorting and looking for items is very fast, as 
Westech's SBIS utilizes machine language in-memory 
sort routines. The system requires 32K, two disk drives 
and a suitable printer (for permanent records). 

A complete Model One documentation manual and 
demonstration disk is available for $35 (which is deduc- 
tible from the purchase price of $545.00. SBIS is also 
available for the Model Two for only $595.00 - a 
demonstration disk and Model Two documentation is 
$40.00 (also deductible from the purchase price of the 
system). 

See your nearest IJG Authorized Dealer for more 
information on this exciting SBIS time and money saving 
system. 



PARTIAL LISTING OF PARTICIPATING IJQ COMPUTER SERVICES RETAIL DEALER8 

H | E COMPUTRONICS THE DATA CONNECTION BIAS, INC. 

10 Drexel Court 1 181 8 Wilshire Blvd 49-A Cedar Si 

Spring Valley. NV 10977 Los Angeles. CA 90025 Manchester. CT 06040 

19141425-1535 (800)431 2818 (2 13) 479-1980 M McCartney 1203)643-2544 



LINGO ENTERPRISES 

1052 Artesia Blvd. 
Long Beach. CA 90805 
12131 422-0289 



HEINZ WILGEN 

Tandy RS Verfagshandier 

Im Handenhof 1 1. 2900 Oldenburg 

Germany (0441 1 3 68 22 



DATA FLOW CORPORATION 

24312 Via Vieio 
El Toro. CA 92630 
17 141 768-7623 



THE PROGRAM STORE 

4200 Wisconsin Ave. N/W 
Washington. OC 20016 

(202) 337-4691 



LEVEL IV PRODUCTS. INC. 

32238 Schoolcraft 
Livonia. Ml 48154 
1313)525-6200 18OO1 521 3305 



CUSTOM APPLICATION SOFTWARE 

PO Bo« 1119 
Piacentia. CA 92670 
(714)996-7474 



HOUSTON MICROCOMPUTER 

5313 BiSSonnel 
Bellaire TX 77586 
(713) 661-2005 



DC COMPUTER PRODUCTS 

596 Taylor Way 
Belmont. CA 94002 
1415)592-4222 (800)227-7362 



APPARAT. INC. 

3973 South Olive 
Denver. CO 80237 
(3031 758 7275 



WRITE, PHONE OR CALL FOR FURTHER DETAILS 

□ 



□ 



►^37 



IJG COMPUTER SERVICES 

569 N MOUNTAIN • SUITE B • UPLAND. CA 91786 • (714) 982-7829 

•TRS-80 is a trademark of the Tandy 
Corporation 
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random access data executive 



The I.J.G. Random Access Data Executive (RADEX- 
10) is a sophisticated database management system. 
Written in disk BASIC, the program enables you to create 
and manipulate databases with up to 10,199 records, any 
of which can be accessed within seconds. The minimum 
system required to use R.4DEX-10 is 32K of memory and 
2 disk drives. A printer is not needed to use the program. 

RADEX-10 enables you to create and manipulate 
databases easily and quickly, without any programming. 
You can use RADEX-10 to maintain any type of file or 
record requiring fast access and maximum use of disk 
space. As a self contained system RADEX-10 is almost 
self-explanatory. All operator prompts and messages are 
in plain english - not computerese. 

The standard system consists of six program modules, 
which load and execute automatically as required. You 
can create files, add data, remove data, change data, 
generate reports, produce mailing labels (if you have a 
printer) and generally manipulate your data - all without 
writing a single program line! 

All of the program modules are designed to handle 
specific tasks within the system. The modules are de- 
signed to be 'transparent' to the user, all file creation and 
manipulation being taken care of automatically. 

The Report module is one of the most flexible and 
powerful available for a TRS-80 database system. It 
allows you to search all the records, or a selected range of 
records, and list only the records that meet the conditions 
specified. You can specify up to 30 separate conditions 
that a record must meet, and any of the conditions can be 
applied to any separate part of a record. Conditions that 
can be selected are; equal to, greater than, less than or 
alphanumeric match (on alphanumeric parts of records). 
Logical operators AND. OR. AND NOT and OR NOT 
can also be performed on the specified conditions. 

After the conditions for a report are specified they are 
stored on disk, so that you can have several different 
reports available on the same data. 



T.MT 
Reviewed in the July issue of 80 Microcomputing , 
RADEX-10 comes with a 40 page manual and will 
operate with TRSDOS or NEWDOS. Versions are 
available for 35. 40 or 77 track disk drives. This extremely 
versatile system is only $99.00, the manual is available 
separately for SI 5.00 (with full credit towards program 
purchase). 

C.A.S. Report Sort Module 

This new add-on module for RADEX-10, or the 
Universal Database Manager, allows you to sort your 
RADEX-10 database on any field and output the result to 
a printer or the screen. The report will also be sorted on 
any specified output field. A high speed in-memory 
machine language subroutine, especially developed by 
RACET computes, is used to perform the sorts. 

C.A.S. Database Sort Module 

Using this module you can sort your entire RADEX-10 
database, or portion of the database, on any field. The 
sorted records can be output to a new file, or appended to 
the existing file. You can select the records to be sorted 
with both relational (greater than, less than, equal to or 
alphanumeic match) and logical comparisons. In this way 
you can create new RADEX-10 files containing subsets of 
the main database. A high speed machine language 
subroutine is also used in this module. 

C.A.S. Database Editor 

If you need to add, delete or change any fields in your 
RADEX-10 database, without re-entering all the existing 
data, then this program is the answer. With it you can 
completely restructure or edit your database with ease, 
make fields longer or shorter, change the sequence of 
information, or even insert completely new fields. 

All the modules work with either RADEX-10 or the 
Universal Database Manager, but require 48K and 
NEWDOS. 

Complete with extensive documentation, the modules 

are available to registered RADEX-10 or Universal 
Database Manager owners for $99.00 each. 



ASK FOR A DEMONSTRATION AT YOUR LOCAL DEALER 



□ 



□ 



IJG COMPUTER SERVICES 

569 N MOUNTAIN • SUITE B • UPLAND. CA 91786 • (714) 982-7829 




• R—der Service— see page 226 
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HARDWARE 



A peripheral worth considering. 



The Light Pen 



Hugo T. Jackson 
§401-1873 Nelson St. 
Vancouver, B.C. 
V6G 1M9 



3G Light Pen 
3G Company 
Gaston, OR 
$34.95 



Perhaps the following sce- 
nario sounds familiar? Ex- 
cited by the prospect of using 
your recently purchased com- 
puter for a business application, 
you diligently apply yourself to 
the task of writing your first pro- 
gram. Although it's hard work, 
you stick with it, emerging 
months later with the completed 
program in hand. You're eager 
to show your business partner 
or employee how to use and ap- 
preciate the sum result of your 
newfound knowledge. 

You grow increasingly frus- 
trated, however, when his trial 
attempt at the keyboard results 
in input errors, causing the pro- 
gram to bomb unmercifully. You 
quickly realize that if he is going 
to have any success with the 
computer, he will have to know 
as much about the machine as 



you do. That's an expensive 
proposition, even if it's only your 
time that's spent training him. 

Your first home application 
isn't that successful either, if, 
like myself, you had intended to 
develop some educational pro- 
grams for a child of six. Have 
you ever tried to explain "SYN- 
TAX ERROR IN 140" to a child 
who can't even read? 

The Light Pen 

Fortunately, there is an an- 
swer to the problem, and it is 
called a light pen. What this 
marvelous device does is spec- 
ify locations on the video moni- 
tor simply by placing the pen 
point directly over them. 

The pen is quite simple, and, 
although designers may employ 
different refinements, they are 
all built on the same basic prin- 
ciple. 

In the tip of the light pen is a 
photocell, phototransistor or 
similar electronic device. These 
components are all light sensi- 
tive. The pen's circuitry differen- 
tiates between two levels of 
light. 

In computer applications, this 
translates to the pen's deter- 
mination of whether or not a 
particular screen location is illu- 
minated (by a letter or graphics 
character) or blank. 

Aware of a light pen's poten- 
tial, I reacted quickly to an 



advertisement from the3G Com- 
pany. After three and one-half 
weeks— interrogating the post- 



man daily— the light pen was fi- 
nally delivered. Opening the 
well-packaged container, I 
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Fig. 1. Flowchart of main program requirements before branching to 
subroutine and logic of the verification subroutine. 
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Program Listing 1. Light Pen Detection Subroutine. 
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RESET LIGHT PEN 
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PRINT* 0, LO*; 
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IF INP<.99>>128 GOSUB 630 
IF PEN WRS ON TARGET 
SUBROUTINE WILL RETURN 
WITH UALUE OF A»l. THAT 
BEING THE CASE. THE 
PROGRAM WILL THEN BRANCH 
TO LINE ***♦*. 

IF A=l GOTO 540 
PEN WAS NOT ON TARGET SO 
GO BACK AND LOOP UNTIL 
IT IS. 

GOTO 420 

PRINT* 64. "LIGHT PEN ON TARGET' 

END 

*♦**♦* ********** ********* 

DETECTION SUBROUTINE 

« i *********************** 
FIRST SET UP FOR NEXT 
LOOP SO THAT WHOLE ROUTINE 
IS CONE TWICE. 

FOR B»l TO 2 
TURN OFF TARGET 

PRINT OF»S 
RESET LIGHT FEN 

OUT 99.0 
ALLOW DISPLAY TO STABILIZE 

FOR C«l TO 5: NEXT C 
TEST POPT: 

IF PEN STILL AT HIGH LOGIC 
THEN PEN NOT ON TARGET SO 
RETURN - ELSE CONTINUE 
DETECTION ROUTINE. 

IF INP<.99>>127 THEN RETURN 
NOW TURN TARGET BACK ON 

PRINT LOt; 
RESET LIGHT PEN AGAIN 

OUT 99.0 
ALLOW SCREEN TO STABILIZE 

FOR L-l TO 5: NEXT C 
CHECK PORT OALUE: 
IF PEN NOT AT HIGH LEUEL 
LOGIC THEN PEN IS NOT ON 
TARGET SO RETURN - ELSE 
CONTINUE. 

IF INP'.99> .'■127 THEN RETURN 
PEFEAT DETECTION ROUTINE 

NEXT B 
DETECTION ROUTINE HAS 
BEEN PERFORMED TWICE AND 
PROGRAM CONTROL HAS NOT 
BEEN RETURNED TO MAIN 
FPOGRAM. THEREFORE PEN 
MUST BE ON TARGET. SO 
FIRST SET PEN STATUS 
'JAR: I ABLE TO A-l. 

H-l 
THEN RESET LIGHT FEN. 

OUT 99. O 
FINfiLLV RETURN CONTROL 
TO MAIN PROGRAM. 

RE TURK 



►»♦****♦***♦♦ 




Photo 1. The 3G light pen. The connector at the end plugs into the ex- 
pansion slot at the rear of the TRS-80. 



must be executed prior to poll- 
ing of the port address. 

An additional problem is that 
the light pen doesn't care what 
type of light falls on it. As a 
result, it goes to a high logic 
state whether it is pointed at the 
video monitor, a desk lamp or 
even out the window on a sunny 
day. We work around this by pro- 
viding "targets" on the monitor 
which indicate to the user where 
the pen must be placed, in order 
for his response to be recorded. 

If you look at the flowchart in 
Fig. 1 , you see that by turning on 
and off the "target" and com- 
paring the screen condition with 
the value received from the light 
pen port, we are able to ascer- 
tain whether or not the pen is 
pointed at a particular target. 



The flowchart leads to the de- 
velopment of subroutines such 
as the one in Program Listing 1. 
Prior to branching to the subrou- 
tine, the pen is reset and the port 
polled. If the pen is at high logic 
(255), it may well be over the 
target, so we branch to the sub- 
routine to verify this. If the pen 
returns a value of less than 128, 
it obviously cannot be over a lit 
portion of the screen, so we loop 
back and continue polling the 
port until the pen is triggered 
again. 

If, however, the pen does re- 
turn with a value of 255, then we 
proceed with the subroutine's 
verification. To ensure that the 
pen is over the target we turn the 
target on again, reset the pen 
and poll the port. If the pen is 



found a demonstration program 
on cassette, two sheets of in- 
structions and the light pen. 

Wonder of wonders, the pro- 
gram loaded the first time, and 
when I ran it, the familiar tic-tac- 
toe grid appeared on the screen. 

Although the pen's instruc- 
tions indicated that my monitor 
might require adjustment of the 
contrast and brightness con- 
trols, I was happy to discover 
that the levels at which I usually 
have the monitor set were quite 
acceptable. 

While tic-tac-toe is popular 
with my son, it is not the most in- 
triguing game that I have ever 
played, so it wasn't long before I 
began thinking of other applica- 
tions for the light pen. To ensure 
success, I first had to under- 
stand exactly how the pen 
worked. 



Polling the Port 

The light pen is assigned a 
port address of 99 and is con- 
trolled in BASIC programs with 
the INP and OUT commands. 
Using either equivalence (A = 
INP(99)) or conditional (IF 
INP(99)>128 GOTO 1310) state- 
ments, the program polls the 
port address of the pen and re- 
turns with either a value of 127 
or 255. This indicates whether 
the light pen is on an unlit or il- 
luminated portion of the screen. 

However, before the port is 
polled, it is necessary to reset 
the pen logic, as the circuitry 
latches and holds high state 
logic; i.e., once the pen has been 
triggered, it returns a value of 
255, whether or not it has been 
subsequently moved to an unlit 
portion of the screen. The state- 
ment OUT 99 resets the pen and 







Program Listing 2. Speedo 


1000 


REM **+* 


****** 


.*,♦.---*..•-.♦.......-...*..*.*.......*.... 


1010 


REM 








1020 


REM 






THE GAME OF SPEEDO 


1030 


REM 








1040 


REM 






BV HUGO JACKSON 


1050 


REM 








1060 
1070 


REM --.•.■'-•.-•..♦**+♦*♦*+*****+*♦+♦♦+♦**♦***♦♦+♦+♦♦***♦* 
REM 


1080 


REM 


ASSIGNMENT OF OARIABLES: 


1090 


REM 








1100 


REM 


Al 


.» 


FOR- NEXT LOOP 


1110 


REM 


A2 


- 


FOR^NEXT LOOP 


U20 


REM 


A4 


a 


ROW OALUE OF CURRENT TARGET POSITION 


1130 


REM 


A5 


= 


COLUMN IJALUE OF CURRENT TARGET POSITION 


1140 


REM 


A6 


- 


PIXEL OALUE FOR DISPLAV ARRAY: 


1150 


REM 
TOP 






R6<0>-131 - TARGET AT 


1160 


REM 
MIDDLE 






A6<1>=140 - TARGET AT 


1170 


REM 

BOTTOM 






A6<2>=176 - TARGET AT 


1180 


REM 


A7 


m 


ON POSITION INDICATOR 


1190 


REM 


A8 


a 


RANDOM DIRECTION INDICATOR 


1200 


REM 


R9 


m 


CURRENT TIMING OALUE 


1210 


REM 


AA 


- 


CURRENT MATCH NUMBER- 


1220 


REM 


RB 


- 


CURRENT MATCH SCORE 


1230 


REM 


AC 


- 


CURRENT TOTAL SCORE 


1240 


REM 
SCORE 


AD 


* 


PRINT POSITION FOP CURRENT MATCH 


1250 


REM 








1260 


REM 


Bl 


■ 


CURRENT SCREEN LOCATION OF TARGET 


1278 


REM 


B2 


= 


HEW SCREEN LOCATION OF TARGET 


1280 


REM 








1290 


REM **** 


********************** ♦»♦«♦♦♦*♦*♦♦♦♦+».*»»♦, . .... 










Program continues 
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Foster Rnd More efficient Than: 

• TRSDOS 

• N€WDOS + 

• VTOS 

DOSPLUS Uses less memcxv ond still offers oil the com- 
mands of the other major operating systems. RND some 
innovative ond useful features of our own design 
DOSPLUS is now a vo iloble for the TRS - 80*Model I. II. ond III 

UMftftV Of COMMMHi 



PPKHD 


mrrae 


ftUTO 


boot 


3WLD 


Cl€fW 


CLOCM 


COPV 


CR6flT€ 


DRT€ 


KBUG 


D€VK€ 


DM 


DO 


DUMP 


FORMS 


car r 

t nn 


KILL 


lib 


LIST 


LOAD 


PRU* 


PflOT 


R€NRM€ 


RS232 


IMC 


TRRC€ 


V€RlfV 






•oiit • m Nunmcs; 


UTH1TMS: 







RUTOMRTIC LOUJ€RCRS€ 
SCR€€N PRWT€fl 
K€VBOflflD D€80UNC€ 
R€P€RTING K6V80RRD 



COPV1 

R€STOR€ D€flD RL€S. 

DISHDUMP/CMD 

FORMAT 



TRRNSRER 

PUftOC 

CL€RRRL€ 

BRCK-UP 



NCUI FROM 
MICRO-SVSTCMSIII 

Master Diskette Directory Ver 1.0 - 

This proorom iuM nod the directories of up to 160 disk- 
ettes or 5000 fees ! Insert your Jbln B e in the drive, press 
enter, ond ft works outomoocoMy to reod, store, ond 
coteoorae your files. No more looking through box after box 
of diskettes looking for those favorite programs mot ore 
"Rround Here So m ewhere". Vou can get o latino of oM the 
files on oU the diskettes. In oddioon, you con fet them by file 
extension, diskette number, or progrom coteoorv. With mas- 
ter directory, you immd tmvnr ogoin worry about the frustro- 
bon of not being able to locate a portkulor progrom. Master 
directory wid search for a particular file r>om« ond give you 
every occurence of that file, its site, ond the diskette number 
that contains it 

A totally self contained, machine language program on a 
self-booting diskette; master directory wil work equally 
well on single or multiple dm* systems. 



DOSPLUS— $99.95 



MASTER DIRECTORY— $29.95 



Please Contact: 
Micro Systems Software Inc 
5846 funston Street 
Hollywood, Florida 33023 
1 (305) 983 3390 
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Coming Soon: Despfcis 4.0 for 1 Megabyte TRS • 80s* 

TRS 80 is a crodesnorh of Tonov Corp 



iso© 

me 

1328 
1330 
1340 
1330 
1360 
137© 

lsee 

139© 

1418 

i42e 

1430 
1449 
1430 
1460 
1470 
1480 
1490 

isee 

1310 
1320 
1330 
1340 
1390 
13*0 
1378 
1380 
1390 
1060 
1610 
1020 
1630 
1640 

1030 
1060 
1670 
1000 
1690 
1700 
1710 
1720 
1730 
1740 

1730 
1700 
1770 

1780 
179© 

1000 

1818 
1828 
1838 
1848 
1838 
1868 
1878 
18:38 
1898 
19O0 
1910 
1920 
1930 
1940 
1930 
1960 
1970 
1900 
1990 



2818 
202* 
2030 
2040 
2030 
2060 



2070 

2000 
2890 
2188 
2110 
2128 
2130 
2140 
2130 
2100 
2170 
2100 
2190 
2200 
2210 
2220 
2230 



2240 
2230 
2260 
2270 
2280 
2290 
2309 
2310 
2320 



MM 

HEM INITIALIZE AND OEFIME •VARIABLES ETC. 

REM 

RANDOM 

CLS 

DEFINT A-C 

DIM A6<3> 

A6<8»I3I 

A6<1>-14© 

A*<2>-17* 

A9-© 

Afl-l 

80-8 

KK371 

REM PO>E HORIZONTAL BORDER IMTu DISPLAY MEMORY 

FOR A1-1S368 TO 13487 

POKE 81,131 

POKE 81*968,131 

NEXT 81 

REM POKE VERTICAL BORDER INTO DISPLAY MEMORY 

FOR Al-13360 TO 16236 STEP 64 

POKE Ml. 191 

POKE 81*47.191 

NEXT 81 

REM PRINT TITLE RND OTHER PERMANENT DISPLRV HHTEPIflL 

PRINT* 58 STRING*.' 14.61 >; 

PRINT0 tl8."SPEEDO-> 

PRINT8 176. STRING*-: 14, 61 > J 

PRINT* 434, 'NATCH SCORES'; 

PRINT8 498,STRING*<14,43>J 

PRINT* 882,STRING«<14.43>i 

REM ENTRV POINT FOR EflCH NEW MRTCH 

PRINT* 306.*TIMEi"l 

PRINT0 AD-9 "MATCH"JAAJ~.-;MBJ 

REM DISPLRV TIME DELRV FOR THE BEGINNING OF EflCH 

UXLEV 

PRINT* 399 -COUNTDOWN TO PCMT-j 

FOR 01-19 TO STEP -1 

FOR A2M TO 100: NEXT 82 

PRINT0 471,flli 

NEXT fll 

REM ENSURE ALL PRIOR TEXT ERASED FROM DISPLRV 

PR1NT0 333,STRING*<28.32>J 

PRINT* 399. STRING*). 18. 32>; 

PRINT* 478. 5TP-ING*- 4. :.:■•: 

REM RflNDOMLV DETERMINE INITIAL X-V CO-0RPIM8TES 

OF TARGET 

A4-RHD<14> 

A3«4»ND<43*1> 

Bl-13360*<64*fl4>*A5 

fl7"4JND<3>-l 

REM PRINT TARGET 

POKE Bl.A6vA7> 

POKE B1*1.A6<A7) 

REM RESET LIGHT PEN 

OUT 99,0 

REM TIMING LOOP TO ALLOW DISPLAV.-PEN TO STABILIZE 

FOR Al-1 TO 8: NEXT Al 

REM TEST FOR TRIGGERING - IF NO THEN BRANCH 

IF INPC99K128 GOTO 2338 

REM ROUTINE TO TEST IF PEN MAS MPECTLV OUER TARGET 

FOR Al-1 TO 2 

REM LOAD CURRENT TARGET POSITION UITH BLANKS 

POKE Bl-32 

POKE 81*1.32 

REM TIMING LOOP TO ALLOW MSPLAV TO STABLIZE 

FOR A2-1 TO 1 Si NEXT 82 

REM RESET LIGHT PEN 

OUT 99.0 

REM TIMING LOOP TO ALLOW DISPLAY REN TO STABILIZE 

FOR A2-1 TO 5:NEXT A2 

ASH TEST FOR TRIGGERING - IF TRIGGERED THEN PEN 

CANNOT 

BE OUER TARGET AS IT IS NOU OFF - SO BRANCH TO 

PENALTY SECTION 
IF INP<99> 127 GOTO 2240 
REM TURN TARGET BACK OH 
POKE B1.A6-M-. 
POKE Bl»l.Ht-H7 ■ 

REM TIMING LOOP TO STABILIZE DISPLAY REN 
FOR A2»i TO 18: NEXT «2 
REM TEST FOR TRIGGERING - IF PEN NOT TRIGGERED THEN 

IT IS NOT OUER TARGET AS IT IS NOW ON - BRANCH 
TO 

PENALTY SECTION 
IF INPC99X-127 GOTO 2240 

REM REPEAT TEST SECTION TO INSURE ACCURACY 
NEXT Rl 

REM RESET LIGHT PEN 
OUT 99,0 

REM INCREMENT MATCH POINT UALUE 
AB-«B*1 

REM PRINT CURRENT SCORE 
PRINT* AD.ABJ 

REM ERASE TARGET AT CURRENT POSITION 
POKE 81,32 
POKE 81+1.32 

REM NOTIFY USER OF SUCCESSFUL POINT 
PRINT* 339.-V0UR POINT-; 
REM BEGIN HEW •JOLLEV 
GOTO 1630 
REM THIS IS THE PENALTY SECTION WHICH CONSISTS OF 

ADDING TEN TIME UNITS TO THE CURRENT UALUE 

AND RETURNING TO THE MATCH LOOP 
1* 

IF A9>-101 GOTO 2688 
POKE 01,32 
POKE 81*1.32 

PRINT* 333. "PENALTY FOR INACCURACY" * 
PRINT* 312.A9J 
FOR A2-1 TO 108«NEXT A2 
GOTO 1630 
REM PROGRAM SECTION TO INCREASE TIME UALUE AND 



Progrim continues 



2330 
2340 
2358 
2368 
2379 
2380 

2390 
2400 

2410 
2420 
2430 
2440 
2450 
2468 
2478 
2488 
2490 



IF «8-4 

if ne-3 

if ne-6 

IF A8-7 



2910 
2320 
2330 
2340 
2330 
2360 
2370 
2380 
2390 

2600 
2610 
2620 
2(30 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
272© 
2730 
2740 
275© 
2760 
2770 
2780 

2790 



2810 
2020 

2830 
2840 
285© 
2868 

2878 
2888 

289© 
290© 

2910 
2920 



2930 
2940 

2950 



CALCULATE rCU POSITION FOR TflPGET 
A9-«9»l 

IF m =101 GOTO 2600 
PRINT* 312, R9> 
REM RANDOMLY CALCULATE DIRECTION 

MHMK9) 

REM AND CALCULATE NEW POSITION ACCORDING TO RANDOM 

CHOICE 

IF A8-9 THEN A4-20:A5=50 

IF A8-1 THEN H7-A7-1 l A5=A5-1 

IF A8-2 THEN A5-H5-1 

IF A8"3 THEN A7'A7* 1 1 A5«A5- 1 

THEN A7-A7+1 

THEN A7»A7* 1 : HWW* 1 

THEN A3»ft5*l 

THEN A7-H7- 1 « A5=A5* 1 
IF HB-8 THEN A7-A7-1 
IF R7—1 THEN H7«2: A4*A4-1 
IF «7»3 THEN A7>0IA4>A4*1 

REM MAKE SURE TARGET IS UITHIN BOARD BOUNDARIES 
IF A4>13 OR A4<1 THEN A4-RND<14> 
IF A3>44 OR A5<2 THEN A5=RHD<43>*1 
82- 1 3360* ( 64*A4 > ♦ A3 

REM DISPLAV TARGET AT NEW POSIT ION 
POKE B1.32 
POKE Bl*1.32 
81-82 
GOTO 1880 
REM END OF MATCH SO INCREMENT MATCH "API ABLE AND 

INITIALIZE MATCH SCORE 'JARIABLE ETC. 
AC-AC *HB 

IF AA-6 GOTO 275© 

A9-0 

PRINT« 312."0 "; 

AB-0 

AD-AD*64 

REM MOTIFV USER OF NEU MATCH 

PRINT* 339. "NEU MATCH" I 

POKE B1.32 

POKE Bl*1.32 

FOR A2-1 TO 1001 NEXT A2 

REM RETURN TO MATCH LOOP 

GOTO 1630 

REM END OF GAME ROUTINE 

POKE B1.32 

POKE Bl+1.32 

PRINT* 267,STRING»<26.6I)i 

REM MOTIFV USER OF END AND PRINT TOTAL AND AUERRGE 

SCORE 

PRINT* 340. "GAME END" J 

PRINT* 393,STRING«<26.61>i 

PRINT* 324 . "AUERAGE MATCH SCOREi " iPCZl 

PRINT* 390. "TOTAL GAME SCOR£"»ACJ 

PRINT* 713,STRING«<26.61>; 

REM RESET LIGHT PEN 

OUT 99.0 

REM CHECK FOR TRIGGERING OF ANV KIND - IF NONE RESET 

LIGHT PEN AND CHECK AGAIN 
IF INP<99)'.«127 GOTO 285© 
REM TIMING LOOP TO ALLOW FOR USER TO HOUE PEN AUHV" 

FROM THE LIGHT SOURCE 
FOR A2-1 TO 300: NEXT A2 
REM RESET LIGHT PEN 
OUT 99.0 

REM IF LIGHT PEN IS NO LONGER TRIGGERED THEN RETURN 
TO 

BEGINNING OF THIS LOOP - OTHEPUIISE USEP DESIRES 

ANOTHER GAME SO AFTER CLEAR - GOTO PROGRAM 

BEGINNING 
IF INP<99)< = 127 GOTO 1-858 
CLEAR 
GOTO 1340 

Program continues 



still on target, the port returns a 
value of 255. If It doesn't, we 
return to the main program, hav- 
ing been unsuccessful in verify- 
ing the "hit." 

To make absolutely certain 
the pen is on target, it is best to 
repeat this whole sequence 
once again, which Is why the 
detection portion of the subrou- 
tine is nested in a "do twice" 
FOR/NEXT loop. If the pen falls 
through the FOR/NEXT loop 
without having been returned to 
the main program, we can safely 
assume that the pen is on tar- 
get. 

To record positive verifica- 
tion, the pen status variable is 
set to one, the light pen is reset, 
and program control is returned 
to the main program. Mow the 
program proceeds after verifica- 
tion of the pen being on target is 
up to the programmer. 

The final software considera- 
tion is to provide for situations 
where more than one target is 
presented to the user. This is ac- 
complished in the main program 
with a FOR/NEXT loop which se- 
quentially turns on each target 
and then checks the port ad- 
dress for triggering. 

If the pen has been triggered, 
the program branches to the de- 
tection subroutine and deter- 
mines if the pen is over the 
target currently being printed. 
Even though the pen may be 
placed on a target other than the 
one presently being polled, the 
FOR/NEXT loop quickly cycles 



through all the target locations 
until the subroutine returns with 
positive verification of the pen 
at the current target position. 

Two Programs 

To date, my experimentation 
with the light pen has resulted in 
two programs. The first is a 
short general history quiz which 
also instructs you in the use of 
the light pen. The second pro- 
gram is a challenging target 
game. None of the remarks are 
used for branching purposes in 
either program, so they may be 
deleted when you enter the pro- 
gram. If you leave them in the 
target game, they are a handi- 
cap as they slow down the pro- 
gram's execution substantially. 

Apparently, other manufac- 
turers besides 3G offer light 
pens that utilize the cassette 
port for polling and resetting. If 
you own one of these other 
pens, these two programs will 
run properly, if you change all 
I/O commands to OUT (255) and 
INP(255). The values returned 
from the port address on polling 
are undoubtedly and 1. These 
values should be substituted for 
the 127 and 128 values used in 
my programs. 

For those of you without a 
light pen, Compututor History 
Quiz can easily be adapted for 
regular keyboard input. The 
questions are multiple choice. 

The Game of Speedo 

The target in Speedo moves 



UCSD* System for TRS-80 Model ll + 

»The most portable operating system now supports FORTRAN. Pascal and/or FORTRAN modules are compiled in universal P-code, so they 
can run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs and 
use much less memory. Ready to run on TRS-80 Model II (64K) 






FEATURES 

■ Interactive operating system-dynamic 
overlays, disk file handling, run-time sup- 
port and block I/O routines. 

■ Fast, one pass compilers. 

■ Two Editors-one screen oriented for pro- 
gramming and text editing, one character 
oriented for hard copy terminals. 

■ File handler to manipulate disk files. 
Macro-assembler that produces code for 
linking with Pi* al or Fortran programs. 
Linker for link-editing of object and as- 
sembly code modules. 

Library of program modules and utilities. 



PLUS, from PCD Systems 

■ Disk formatting program to initialize dis- 
kettes in single or double density formats. 

■ Configuration program for serial I/O. 

■ Disk-set program to permit separate as- 
signment of density and format charac- 
teristics for each disk drive. 

DOCUMENTATION 

■ UCSD System Manual (400 pages). 

■ Beginners Guide To UCSD Pascal. 

■ Pascal User Manual & Report. 

■ Fortran User's Manual with Fortran 
systems. 



PCD Systems, Inc. 

PO Box 143 PennYan, NY 14527 315-536-3734 



PRICES 

■ UCSD System with Pascal Compiler $350 
with Pascal and Fortran Compilers $500 

■ Fortran Compiler alone 

(requires Version II.O) $200 

■ P-Code Interpreter alone 

(either LSI-1 1 or Z-80) $ 85 

Optional Utility Programs 

■ CP/M* to Pascal file conversion $ 50 

■ TRSDOS* to Pascal file conversion $ 50 

■ Z-80 Disassembler/Dump program $ 50 

ALSO AVAILABLE 

■ UCSD System for MINC* or PDT«. 

■ Z-80 Adaptable System (you write BIOS). 

■ UCSD System for CP/M environments. 

PCD Systems is a licensed distributor of the 
UCSD System for Pascal and Fortran. Dealer 
inquiries are invited. 



•Trademark ol the Regenli ol th* University ol C akforroa ' Trademark ol Tan* Corporation 'Trademark or Digital Revearc h • trademark of Digital Equipment Corporation 



•Reader Service— see page 226 
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randomly within the confines of 
a graphics box. The object of the 
game is to "hit" it as many times 
as possible within the time limit. 
The game is comprised of five 
matches, each having a time 
limit of one hundred units. 
Watch out! You not only have to 
hit the target, but you have to re- 
main there until the subroutine 
ensures that you are on target. 
Any time the pen is triggered 
and the subroutine finds that 
you are not on target, you will be 
penalized ten time units for your 
inaccuracy. 

An interesting departure from 
the standard detection method 



is given in lines 2820 and higher. 
Here time is used as the sole 
determining factor, since the 
pen need only be placed on a lit 
portion of the screen and held 
there for about five seconds. If 
the pen is still triggered after the 
timing loop in 2870 has been ex- 
ecuted, the program clears all 
variables and restarts the game. 
Through my experience, I 
have come to the conclusion 
that a light pen is probably the 
most valuable peripheral that 
you can add to your current 
system. It is possible to elim- 
inate all keyboard input except 
for RUN. ■ 





Program Listing 3. Computer History Quiz 


lee rem 


** *+**♦-**.+ *♦ f + t ♦+ + +*»+ *..t.f* +* + +..*.♦-♦** -K + + *-f -t- + fc -f *++• t -n * + + 


tie REM 






120 REM 




COMPUTUTOR 


130 REM 




HISTORY QUIZ 


140 REM 






150 REM 




BV HUGO T. JACKSON 


160 REM 






178 REM 


**«»*Mt«»»t(*MHl»*»=m>*H -****♦. H ************** 


180 REM 






190 REM 


ASSIGNMENT OF UARIABLESi 


200 REM 




Al - CURRENT QUESTION NUMBER 


210 REM 




A2 - ARRAY TO TRACK QUESTIONS ASKED AND 
ANSWERS USED 


220 REM 




A3 » QUESTION FORMAT INDICATOR! 

R3-0 DATE TOLD - EUENT FOR ANSWER 
A3»l EUENT TOLD - DATE FOR ANSWER 


230 REM 




A4 = RANDOM SELECTION OF QUESTION ASKED 



Our new program 
package for the 

TRS-80; 
sounds terrific. 



So does the price. 

There are lots of programs with sound that 
are worth about a dollar. Trouble is, they cost a 
lot more. 

But at Basics &. Beyond we've just developed 
Microcosm ID, 20 programs with sound — each 
just as good as our competition's $15 and $20 pro- 
grams—for $24.95. That's a 20-program package 
for $24.95. 

It includes "Pinball," replete with ringing 
bonuses, spinners, buzzers and flippers; torpedo- 
firing "Submarine" that explodes with underwater 
excitement; and the right/wrong buzzer in "Long 
Division" teaches step by step. 

At Basics ck Beyond we underscored our 
point that most other program packages are over- 
priced with Microcosm I and Microcosm II, $19.95 
each. Now a lot of people will start hearing about 
our third package and stop listening to high prices. 

You see, it's not that our program packages 
for the TRS-80™ microcomputer are so cheap. 
It's just that theirs are so expensive. 

BASICS & BEYOND, INC, 

Box 10 • Amawalk, N.Y. 10901 • Or call 914 -962 -2 355 s 49 
Maaterchanjc and Vita accepted. 
No charge for pottage or handling. N.Y. rcaioenCj add 5% iele» lax. 
TRS-80 U a trademark of the Radio Shack division of Handy Corp. 



A3 
Afc 
A? 
A8 
A9 
HB 
HC 



FOR^-NEXT LOOP 

FOR'NEXT LOOP 

PRINT POSITION 

CORRECT ANSWER 

NUMBER OF QUESTIONS CORRECTLV ANSWERED 

FOR---NEXT LOOP 

FOR'NEXT LOOP 



AD » FOR/NEXT LOOP 



Bl 
B2 
B3 



FlNSWER ARRAY 
CORRECT ANSWER 
CORRECT QUESTION 



CI - TEST PERCENTAGE 



LO 
LF 



PI 



LIGHT PEN TARGET 

STRING TO TURN OFF TARGET 



LIGHT PEN STATUS INDICATOR 



INITIALIZE S. DEFINE UARIABLES ETC. 



240 REM 

2SO REM 

260 REM 

270 REM 

280 REM 

290 REM 

300 REM 

310 REM 

320 REM 

330 REM 

340 REM 

350 REM 

360 REM 

370 REM 

380 REM 

390 REM 

400 REM 

410 REM 

420 REM 

430 REM 

440 REM 

1000 REM 

1010 CLS 

1020 CLEAR 18O0 

1030 DEFSTR B,L 

1040 DEFSNG C 

1050 DEFINT A 

1060 DIM BU4) 

107© DIM A2t30> 

1080 RANDOM 

1090 REM DEFINE LIGHT PEN TARGET 

1100 LN=STRING*<2, 143) 

1110 REM DEFINE BACKSPACE TO ERASE LIGHT PEN TARGET 

1120 LF=STRING*<2>8) 

1130 REM PRINT FIRST MESSAGE 

1140 PRINT* 21.STRIHG*<21.45> 

1150 PRINT* 85. "WELCOME TO COMPUTUTOR"; 

1160 PRINT* 149,STRING»<21,45:> 

1170 PRINT* 261, "THIS IS A TEST OF VOUR GENERAL KNOWLEDGE 

OF HISTORICAL" 
1132 PRINT* 338, "EUEHTS. YOU UILL BE ANSWERING MULTIPLE 

CHOICE"; 
1190 PRINT* 394, "QUESTIONS AND INDICATING VOUR CHOICE 

BY USING"; 
1200 PRINT* 460, "THE LIGHT PEN. TO USE A LIGHT PEN SIMPLY"; 

1210 PRINT* 518, "PLACE IT ON THE UIDEO SCREEN OUER THE 

LIGHT SQUARE. - ; 
1220 PRINT* 648. "TRY IT NOW. SIMPLY PLACE THE LIGHT PEN ' 

OUER THE"; 
1230 PRINT* 712, "SQUARE BELOW. WHEN YOU HAUE DONE THAT, 

I'LL KNOW"; 
1240 PRINT* 776, "THAT YOU ARE READY WILLING AND ABLE TO ' 

CONTINUE."; 
1250 REM RESET LIGHT PEN 
1260 OUT99.0 

1270 REM PRINT LIGHT PEN TARGET 
1230 PRINT* 927, LN» 

1290 REM WAS PEN TRIGGERED? - THEN BRANCH 
1300 IF INP<99>>127 GOSUB 5020 

1310 REM P1=0 IF LIGHT PEN WAS NOT OUER TARGET 
1320 IF P1=0 GOTO 1260 

1330 REM PEN ON TARGET SO PRINT NEW TEXT 
1340 CLS 

1350 PRINT* 27, "UERV GOOD!" 
1360 PRINT* 137, "LET'S TRY A SAMPLE QUESTION TO MAKE SURE 

UE"J 
1370 PRINT* 199, "UNDERSTAND EACH OTHER. I'LL ASK YOU"A 

QUESTION"; 
1330 PRINT* 266, "AND SHOW VOU FIUE POSSIBLE ANSWERS ONLY 

ONE"; 
1390 PRINT* 326, "OF WHICH IS CORRECT. AFTER YOU HAUE DECIDED 

WHAT THE"; 
1400 PRINT* 391, "CORRECT ANSWER IS JUST POINT THE LIGHT ' 

PEN AT THE"; 
1410 PRINT* 460, "SQUARE OF LIGHT BESIDE THE RIGHT ANSWER."; 

1420 PRINT* 587, "LET ME KNOW WHEN VOU ARE READV TO CONTINUE"; 

1430 PRINT* 916- "READV TO CONTINUE? ";CHR*<94>; 
1440 REM RESET LIGHT PEN 
1450 OUT99,0 

1460 REM RESET LIGHT PEN STATUS 'VARIABLE 
1470 PI =8 

1480 REM PRINT TARGET 
1490 PRINT* 937, LN; 

1500 REM TEST TO SEE IF LIGHT PEN TRIGGERED 
1510 IF INP<99)>127 GOSUB 5826 
1520 REM Pl=-1 IF LIGHT PEN WAS OUER TARGET 
1530 IF Pl=l GOTO 1560 

1540 REM AS IT WAS NOT, LOOP UNTIL IT IS 
1550 GOTO 1490 
1560 CLS 

1570 PRINT* 320. "WHAT COLOUR IS THE SKY?"; 
1580 PRINT* 458, "BROWN"; 
1590 PRINT* 522, "BLUE"; 

1600 PRINT* 586, "ORANGE WITH BLUE POLKA DOTS"; 
1610 PRINT* 650, "IT HAS NO COLOUR"; 
1620 PRINT* 714,"WHHT DOES IT MATTER"; 
1630 REM RESET LIGHT FEN 
1640 OUT 99,0 

1656 REM RESET LIGHT PEN STATUS 'JAR I ABLE 
1660 Pl-0 

1670 REM PRINT 5 TARGETS, ONE FOR EACH POSSIBLE ANSWER 
1680 FOR 85^448 TO 704 STEP 64 
1690 PRINT* A5-LN; 

17O0 REM TIMING LOOP TO ALLOW DISPLAY TO STABLIZE 
1710 FOR A6»l TO 8: NEXT AB 

1720 REM TEST FOR TRIGGERING, BRANCH IF SO 
1730 IF INP<99)>127 THEN GOSUB 5028 

1740 REM Pl=l IF LIGHT PEN OUER ONE OF THE TARGETS - 
A5 UILL 

BE EQUAL TO THE UALUE OF THE PRINT POSITION WHERE 
TRIGGERING TARGET IS LOCATED 

Program continues 
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Apparat, Inc., announces the most 
powerful Disk Operating System for the 
TRS-80®. It has been designed for the 
sophisticated user and professional 
programmer who demands the ultimate 
in disk operating systems. 

NEWDOS/80 is not meant to replace 
the present version of NEWDOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance- 
ment, which significantly extends 
NEWDOS 2.1's capabilities. This new 
member to the Apparat NEWDOS' 
family is upward compatible with 
present NEWDOS 2.1 and is supplied 
on Diskette, complete with enhanced 
NEWDOS + utility programs and 
documentation. Some of the 
NEWDOS/80 features are: 

• New BASIC commands that 
supports files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Supports 
any track count from 18 to 80. Use 



35, 40 or 77 track 5" mini disks drives 
or 8" disk drives, oranycombination. 

• A security boot-up for BASIC or 
machine code application programs. 
User never sees "DOS READY" or 
">READY" and is unable to 
"BREAK", clear screen, or issue 
any direct BASIC statement 
including "LIST". 

• New editing commands that allow 
program lines to be deleted from one 
location and moved to another or to 
allow the duplication of a program 
line with the deletion of the original. 

• Enhanced and improved 
RENUMBER that allows relocation 
of subroutines. 

• Powerful chaining commands. 

• Print Spooler. 

• DFG function; simultaneous striking 
of the D, F and G keys will allow 
the user to enter a mini-DOS 

to perform some DOS commands 
without disturbing the resident 
program, (e.g. dir while in scripsit.) 



• Upward compatible with NEWDOS 
2.1 and TRSDOS 2.3. 

• Includes machine language 
Superzap/80 and all Apparat 2.1 
utilities. 

• Enter debug any time by pressing 
123 keys. Also allows disk I/O. 

• Diskette "Purge" command. 

• Specifiable system options (limited 
sysgen type commands). 

• Increased directory capacity. 

• Copy by file commands. 

NEWDOS/80 with all of the 
NEWDOS -* utility programs, many of 
which have been enhanced, is priced at 
just $149.00 and is available at most 
TRS-80 dealers. 

As with 2.1. NEWDOS/80 relies on 
the TRSDOS and Disk Basic Reference 
Manual published by Radio Shack. 
NEWDOS/80 documentation supports 
its enhancements and upgrades only. 
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Apparat, Inc. 



EA 



41ICROCQ41PUrER 

TECHNOLOGY 
INCORPORATED ^ 28 



TO PURCHASE NEWDOS/80, COMPLETE AND MAIL TO: 

Apparat, Inc. Microcomputer Technology, Inc. 



4401 S. Tamarac Parkway 
Denver, CO 80237 
303/758-7275 303/741-1778 



3304 W. MacArthur Blvd. 
Santa Ana, CA 92704 
714/979-9923 



D Check D Money Order □ Master Charge □ Visa 

Card No Expiration Date _ 

Colo residents add 6 5% sales tax Cal residents add 6% sales tax 
Add $10 00 postage and handling 

Please rush NEWDOS/80 @ $149 EACH TO: 



Name 



Address 

City 

Phone _ 



State 



Zip 



• Reader Service— see page 226 
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Announcing the most important utility ever 
introduced for the TRS-80* Model I and Model II- 



ENHBAS 



TM 



ENHBAS is an Enhanced Basic extension module, 
which loads at the top of BASIC, adding many com- 
mands and background tasks — 

□Over 30 new commands added to your BASIC: 

•SORT-Multi-keying, multi-tagging array sort. Sorts thou- 
sands of items in mere seconds, all with one command! 

•JNAME $exp-Use line labels along with line numbers in 
branching statements, as in assembly language, using the 
ENHBAS commands GTO and CSUB (special GOTO 
and GOSUB). For example: 
10 GTO "ENTER A LINE" 
20 REM LINE 10 IS THE SAME AS GOTO 30' 
30 JNAME "ENTER A LINE" : INPUT A$ 
How many times have you wanted to use variables to refer- 
ence line numbers? Now you can! GTO and CSUB allow 
variable expressions as operands, such as: GTO X+40or 
CSUB (Y*10)+30. 

•WHILE / WEND-New, structured programming loop 
construct. Makes for more logical program flow. 

•EXEC / EVAL-Two new, extremely powerful functions! 
EVAL evaluates an algebraic expression in string form: 
A$ = "X + 2" : Y = EVAL A$ would result in Y being set 
equal to the algebraic expression X + 2. With EVAL, you 
can manipulate complex functions in string form, and then 
execute them. 

EXEC executes a string expression as if it were a BASIC 
program line! For example: 

A$ = "PRINT X" : X = 4 : EXEC A$ would result in a 4 
printed on the screen (that is, execution of the BASIC 
statement "PRINT X"). With EXEC, your computer can 
write its own programs and execute them! 

•CALL-Pass control to machine language subroutines at 
any address, passing parameters both ways. 

•CLM / PAGE-Set up automatic page roll-over and other 
line printer functions from BASIC. 

•A// these and many more! 

□In addition to the above commands, Model I 
ENHBAS contains vector graphics and drawing 
commands. Model II ENHBAS has many func- 
tions suited to business programming — ISAM file 
handling commands, RS-232 access, and many 
more; along with several Model I BASIC com- 
mands left out of Model II (PEEK, POKE, etc.). 

□ENHBAS includes many background utilities: 

•User-select cursor •Short-entry commands 

•Key click (Shift-letter) 

•2-tone beep on error •Real Control keys 

•Automatic lower-case *One-letter commands 

•Automatic debounce •Formatted USTing 

ENHBAS is available for: 

16K Model I— Level II Tape $39.95 

32K Model I Disk $39.95 

32K Model II $99.95 

Other software: 

CSG PILOT- Disk based, high level language. Fast! 

32K Model I Disk $5995 

Z-EMULATOR-Executes assembly language program lines 

16K Model I— Level II Tape / 32K Model I Disk . . . $29.95 
ENHCOMP- Integer subset BASIC compiler. Full graphic sand 
unlimited length variables. Written in machine- language — fast! 

32K Model I Disk $24.95 

ABBREV-Level I abbreviations in Level-II/Disk BASIC. 

16K Model I— Level-Il Tape / 16K Model I Disk . . . $24.95 

"TKS-80 is a registered trademark ol Radio Shack, a Tandy Co. 

The Comsoft Group 

6008 N Keystone Ave., Dept. 80, Indianapolis, IN 46220 
(317) 482-3951 



1750 IF P1M THEN GOTO 13O0 

1760 rem print next tapget and CHECK fop tpiggepimg 

1770 NEXT A5 

1780 REM NO TRIGGERING - REPEAT 5E0UENCE 
1790 GOTO 16SO 
1800 CLS 

1810 REM TAFGET AT PRINT POSITION 512 IS ONLV COPPECT 
ONE SO 

PPINT APPROPRIATE MESSAGE ACCORDING TO USER RESPONSE 
1820 IF M5-512 GO TCi igro 
1830 FRINT* 138"E"EN THOUGH VOU ANSWERED THAT LAST OUESTION"; 

15:40 FRINT* 201 "INCORRECTLY I AM SURE VOU MOW KNOW HOU 

TO USE"; 
1858 PPINT* 271 ■ "THE LIGHT PEN TO ANSWER QUESTIONS." 
I860 GOTO 1900 

18. '0 PRINT* ISVVEkV GOOD"' 
1880 PRINT* 203 • "FIT LEAST I KNOW VOUP NOT GOING TO HAUE ' 

ANY"; 
1830 PRINT* 2e4 . "PROBLEMS USING THE LIGHT PEN TO ANSWER 

ClUfcillONS"; 
1V00 PRINT* 40' : ' • "SHHLL l-C BEGIN*"" I 
l> 10 PRINT* *17 "REHDV TO CONTINUE " ;CHR*'94"> I 
1?2U PEN RE^ET LIGHT PEN 

r?;o uui ■+*■» 

l.<40 PEN KL-ET LI'jHT FEN STATUS ■■API ABLE 

1950 PI-..' 

!».<.i PEM ft- INT TARGET 

1 ?.\< v--t-iu't *z-c ln; 

1930 REM 'E:-r < OF TRIGGERING 

l^^U U 1'*- ■.<■'■ 1-7 GOSUB "5010 

lOOO PEM PI 1 IF FEN NFr7 C* EP TARGET 

JO 10 IF Pl-1 ijOTU 205O 

2020 REM AS IT WAS NOT - LOOP UNTIL IT IS 

2030 GOTO 1970 

204O REM AS IT WAS PRINT NEXT MESSAGE 

2050 CLS 

2060 PRINT* 265. "WE CAN DO THIS TEST ONE OF TWO WAYS. 

EITHER I"J 
2070 PRINT* 326- "CAN TELL VOU THE PATE AND VOU TELL ME 

WHAT HAPPENED"; 
2080 PRINT* 332 "OR I'LL TELL VOU WHAT HAPPENED AND VOU 

PICK THE"; 
2090 PRINT* 473- "CORRECT DATE."; 
2100 PRINT* 523, "IT DOESN'T MATTER TO ME WHICH WAV UE 

DO IT"; 
2110 PRINT* 601. "SO STJU CHOOSE"; 
2120 PRINT* 714.-1 TELL VOU THE DATE — VOU TELL ME WHAT 

HAPPENED"; 
2130 PRINT* 778,"I TELL VOU WHAT HAPPENED -- VOU TELL 

ME THE DATE": 
2140 REM RESET LIGHT PEN 
2150 OUT 99- 

2160 PEM RESET LIGHT PEN STATUS OAR I ABLE 
2170 P1«=0 

2180 REM PRINT TWO TARGETS - ONE FOR EACH POSSIBLE RESPONSE 
2190 FOR AH*704 TO 768 STEP 64 
2200 PRINT* AH-LN; 
2210 REM TEST FOR TRIGGERING 
2220 IF INP<99>>127 GOSUB 5020 
2230 REM Pl-1 IF PEN ON TARGET 
2240 IF Pl^l GOTO 2290 
2250 REM PRINT I EXT TARGET 
.2260 NEXT HH 

2270 REM MO TRIGGERING - REPEAT SEQUENCE' 
2280 GOTO 2190 
229© CLS 

2300 REM CUNUERT DISPLAY TO 32 CHARACTER FORMAT 
2310 PRINTCHR*<23 • 

23:20 REM INFORM USER OF DELAV WHILE COMPUTER INITIALIZES 
ADDITIONAL UARIABLES ETC. 

2330 PRINT* 394 . "STANDBY "I 

2340 REM DETERMINE FORMAT CHOICE OF USER BV PRINT POSITION 

OF THE TRIGGERING TARGET 
2350 IF MH--768 THEN R3=l ELSE A3»0 
23&0 REM INITIALIZE QUESTION COUNTER* 
2370 HJM 
2380 REM RHIOOML7 DETERMINE ORDER IN WHICH QUEST IONS 

ARE ASKED 
2390 A4»F"ND<.S0:> 

24O0 REM DETERMINE IF SELECTION HAS BEEN PICKED BEFORE 
2410 IF H2<~M>,-Q GOTO 2390 ELSE A2<A4)-ll 
2420 RESTORE 

2430 REM GET APPROPRIATE STRINGS (QUESTION AND ANSWER) ' 
FROM 

DATA STATEMENTS 
2440 I- OR "15-1 TO M 
2450 READ BS 
2460 REHD B9 
2470 NEXT H5 

_48U IF H"-l THEN B3^B9 ELSE 63*68 
24 90 IF M3M THEN 82"B8 ELSE B2=B9 
250U bl'.0^*B2 
2510 FOR A6=l TO 4 
2520 RESTORE 

2530 REM RANDOMLY DETERMINE OTHER POSSIBLE ANSWERS FOR - 
USER S 

CHOICE 
12340 H4»RNC"50 ' 

2550 REM ICTERMINE IF IT HAS BEEH PREUIOUSLV CHOSEN 
2560 IF A2'.A4) = 1 OR R2(R4.>»11 GOTO 2540 ELSE A2<A4)"«2(A4>*J 
2570 FOR A5"l TO A4 
2580 REAL. B8 
2590 READ B9 

2600 IF A3M THEN B1<A6>=88 ELSE BKA65-89 
2610 NEXT A5 
2620 NEXT A6 
2630 CLS 

2640 PRINT* 0. "QUESTION N0l";Al 
2650 REM BRANCH ACCORDING TO QUESTION FORMAT 
2660 OH A3+1 GOTO 2680 ,2760 

2670 PEM FOP DATE OS QUESTION' FORMAT, RANDOMLV DETERMINE 
HOW THE QUESTION IS PHRftSED 

PtOQttm continues 
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ife«0 OH RND<3> GOTO 2690 .2710 2730 

•.fei'U f'RINT* 12S."UHhT IS ";B3;" HOST noted fop^-j 

~.'L>U GOTO 2790 

2, 1U PRINT* 128.-UHRT HfiPPENED OH "IBZi"^-', 

Z7ZQ GOTO 2790 

2730 PRINT* 12SB3;" IS HN IMPORTANT DATE. UHRT HflPPENEO?"; 

2740 GOTO2790 

2750 REM DUE TO PROBLEMS IN GPftMMEP OCCURENCE «S QUESTION' 

FORMftT IS PHRPSEt' IN ONLV ONE WRV 
2760 PRINT* 128- B3;" - UHEN?"» 
2770 REM THE PHSUERS FROM WHICH THE 'JSEP MR 1 , 1 CHOOSE HPE 

STORED 

IN RRRftV Bl. ftS THE ORDEP IN UHICH THEV ARE 

PRINTED 

OUT MIGHT INDICATE TO THE USER UHRT THE CORRECT 
ANSWER IS. THE OROCR IN WHICH THE'.' RPE PRINTED' 
27SU REM IS RflNOOMLV DETERMINED. 
2790 H7=264 
2W0U FOR HS=0 TO 4 
2810 R6«RND<3>-1 
2320 IF Bl<ft6.>-"" GOTO 2"310 
2830 PRINT* «7.BKA6>J 
2840 IF ft6'0 THEN RB-F|7«61 
2850 BKH6J-"- 
2860 H7=H7*64 
2870 NEXT A3 

2880 REM RESET LIGHT FEN STP.TUS UHPIRBLE 
2890 P1^0 

29WU REM RESET LIGHT PEN 
2910 OUT 99.0 
29^0 H7^261 
2930 REM SET UP TARGET PRINTING LOOP FOR 3 DIFFERENT 

TARGETS 
2940 FOR A5^0 TO 4 
2950 REM PRINT TARGET 
2960 PRINT* A7.LNJ 
2970 A7=A7*64 

2980 REM ALLOW DISPLAY TO STABLI2E 
2990 FOR A6-1 TO 8 
3000 REM TEiT FOR: TRIGGER I NG 
3010 IF INP<99>>127 GOSUB 5020 
M20 REM Rl = l IF LIGHT PEN WAS. OUEP TARGET PRESENTLY 

PRINTED 

3030 IF Pl*l GCiTO 3080 

3040 REM AS IT WASN'T PRINT NEXT TARGET 

305O NEXT A3 

30t.U REM NOTHING TRIGGERED. REPEAT SEOUENCE UNTIL TRIGGERED 

307O GOTO 2920 

3080 IF AS*A7 THEN A3-A9+1 ELSE AA-AA-M 

30-.'« REM DETERMINE IF USER INPUT WAS CORRECT 

3100 IF A8»-Ar GOTO 3130 

31 10 GOTO 3250 

3120 REM AS THE ANSWER WAS CORRECT RANDOMLY DETERMINE 

CONGRATULATORY REMARK 
3130 ON RNDCS; GOTO 3140 3160 .3130 -3200 3220 
3140 PRINT* 709. M THAT-S RIGHT"; 
3150 GOTO 3390 
31&0 PRINT* 709. "CORRECT"; 
3170 GOTO 3390 

3180 PRINT* 709. "UERY GOOD'"; 
319© GOTO 3390 

320© PRINT* 709, "YOU RE ABSOLUTELY RIGHT"; 
3210 GOTO 3390 
3220 PRINT* 709- "GOOD WORK"! 
3230 GOTO 3390 

3240 REM AS IT WAS INCORRECT - NOTIFY USEP AND PR INT 
CORRECT 

ANSWER 
3250 ON RND'5' GOTO 3260 ,3280 3300 3320 ,3340 
3-J'-.0 PRINT* 709, "SORRY. WRONG ANSWER" ; 
:,...\' GOTO 3350 

3280 PRINT* 709. "THAT S NOT RIGHT"; 
3290 GOTO 3350 
33U0 PRINT* 709. "UNFORTUNATELY THAT'S THE WRONG ANSWER"; - 

3310 GOTO 3350 

3320 PRINT* 709, "NO, THAT IS NOT RIGHT"; 

3330 GOTO 3350 

3340 PRINT* 709 "INCORRECT"; 

3330 PRINT* 773. "THE CORRECT ANSWER UASs"; 

3360 PRINT* 840.CHR»'.34>;B2;CHR»'34> 

3370 GOTO 3390 

3380 REM CLEAR ARRAY OF INCORRECT ANSWERS USED IN LAST ' 

QUESTION AS THEY MAY BE USED AGAIN IN NEXT 

UUESTION 
3390 FOR: A3=0 TO 30 

3400 IF A2<A5>«11 OR A2<A3^»1 THEN f\2' R5>«A2-"R3>-1 
3410 NEXT A5 

3420 REM INCREMENT QUESTION COUNTER 
3430 Al=Ai-l 

3440 REM HAS THE END BEEN REACHED" IF SO GOTO TO END 
PORTION 

OF PROGRAM 
3450 IF Al=-51 GOTO 3430 
3460 GOTO 2390 

3470 REM TIMING LOOP TO PRESERVE DISPLAY 
3480 FOR: A6-=1TO500: NEXT A6 

3490 REM PRINT FINAL MESSAGE AND DISPLAY SCOPE AND PERCENTAGE 
3500 CLS 
3510 PRINT* 193 "WELL. THAT S IT. YOU HRUE ANSWERED ALL"; 

3320 PRINT* 237. "ALL FIFTY QUESTIONS. THIS TIME YOU GOT" J 

3530 



3540 
3350 
3360 
3370 
3580 
3590 
36U0 



PRINT* 320. A9; "RIGHT AND" ;AA;"URONG WHICH UORKS OUT 

TO"; 

PRINT* 384. A9*2J"VJ 

C1=A9*2 

REM PRINT ADDITIONAL COMMENT AS WARRANTED BY SCORE' 

IF Cl',50 THEN B2--BETTER LUCK NEXT TIME" 

IF Cl>60 THEN B2«"G00D WORK" 

IF C1.-70 THEN B2=»"UERV GOOD WORK" 

IF Cl;80 THEN B2'"EXCELLENT'- 



Program continues 



A Proven CP/M 
Screen Oriented 

Editor 
For TRS-80 I & II 

You Customize the Fastest 

Editor for Word Processing, 

C-Basic, Fortran and Assembler. 

Features of VEDIT: 

Full screen editor with status line. The screen contin- 
uously displays the region of the file being edited. Changes 
are made by moving the cursor to any place in the file and 
typing in new text or hitting a function key. You easily edit 1 
times faster than with a command editor. 

Full array of cursor movements with single key movement 
to begin and end of lines and to tab positions. 

Function keys for character delete, line delete and 
allowing line splitting and concatenating. 

Text movement is very easy using a text register. 

Flexible command mode allows global search and 
substitute, repetitive editing operations. 

Blocks of text are readily copied from one file to another. 
Files may be merged on input, split on output and more. 

Extensive 60 page, clearly written manual with sections for 
both the beginning and experienced user. 

Special Features: 

Disk buffering can automatically perform Read/Write for 
files larger than available main memory. 

Tabs settable to any positions. Tab key inserts tab 
character or spaces to next tab position. 

Display of clearly marked continuation lines for text lines 
longer than the screen. 

You Customize It: "•"-• *""* c 

Keyboard layout for cursor and function keys. 
Default Tab positions and various parameters. 
Scrolling methods. 

Changes You Make On the Screen 
Become Changes to the File. 

Compare with the other screen oriented editors, and note 
that VEDIT: 

• Creates and edits standard text files, 
Needs no conversion program. 

• Requires no hardware changes. 

• Never looses characters during fast typing. 

Ordering: Currently for CP/M only, specify CP/M vendor. 
Also available for most other CP/M systems. 

VEDIT for TRS-80 Model I: S100 

VEDIT for TRS-80 Model II: $110 

Manual: Price refunded with software purchase . S 15 

VISA and MASTER CHARGE Welcome. 

Dealer Inquires Invited. 

See us at the Northeast Computer Show. 

VEDIT CP/M IK 

-~ CompuView 
Products Inc. 

1531 Jones Drive Ann Arbor, Michigan 48105 
Call Anytime - (313) 996-1299 



■Reader Service— see page 226 
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(C) 1980 SOUTHERN 
CROSS SYSTEMS 

PLAYER 1 PLAYER 2 
000000 000000 

PLAYER 3 PLAYER 4 
000000 000000 

EXTRA GAMES BONUS 
I 00000 

BALL IN PLAY 

1 



THE FASTEST 
PINBALL GAME 
IN TOWN! 

by Sheila Rmwty! 



More features - 
More challenging 

• ENTIRELY in machine language for fast action 

• 1-4 players 

• Upper and lower flippers 

• Resetting flip flops and rollovers 

• Player controls ball direction 

• Extra balls to be won 

• Extra games to be won 

• Tilt function 

• Double Bonus on third ball 

• Blinking 'Black Holes' 

• Hitting ball with flippers increases speed 

• Ultimate sound feature 

• 1/6 scale of a real pinball game 

For use on TRS 80 Level II 16K* 
Dealer Inquiries invited 

$1Q 95 

I 9a For Cassettes 



)f Tandy Corp 



Send check or moneyorders to: SOUTHERN CROSS SYSTEMS " 444 

Sorry. No phone orders Pacific Trade Center. Suite 301. 190 S King Street. 

Honolulu. Hawaii 96813 Ph 808-524-5282 




Have computer, will travel. 

Executive Computer System Carrying Cases. 

• Makes your microcomputer truly portable. 

• Protects your equipment, locking latches limit acccis. 

• Rugged black vinyl with metal corners outside. 

• Protective foam rubber, black velveteen covered, inside. 

• Computer can be operated without removing from case. 

• And cases are custom designed for full systems. 



Apple* Executive Case holds: 

• Apple microcomputer. 

• 9" Sanyo monitor. 

• 2 disk drives. 

• Power strip. 

• 2 boxes diskettes. 

• Manuals. 

• Dimension*: W K X il'x IOM 

• Weight: 17 pounds. 

• Price: $179 



TKS 80" Executive Case holds: 

• TRS-80 Microcomputer. 

• Expansion interface. 

• 2 disk drives. 

• Power strip. 

• 2 boxes diskettes. 

• Manuals. 

• Dimensions: 28"x 2l'/i "x 8 l /i .' 

• Weight: 17 pounds. 

• Price: $179 



Terms: FOB Los Angeles — Master Charge. Visa or check 
with order. Allow 3-4 weeks for delivery. 

"Registered, Apple Computers. Inc. 
"Registered Trademark. Tfendy Corporation. 

COMPUTER TEXTile 

10960 Wilshire Blvd. Suite 1504 

Los Angeles. C A 90024 (213)477-2196 
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IN STOCK FOR IMMEDIATE SHIPMENT 



a 



16K MEMORY KITS S49 .95 

41 16s 6 MONTH WARRANTY INSTRUCTIONS INCLUDED 

DISK DRIVES 

PERCOM TFD-100 $325 
PERCOMTFD-200$595 

CCI-100$305 

CCI-200 $495 

2 DRIVE CABLE $24.95 4 DRIVE CABLE $34.95 

PRINTERS $695 

MICROTEK MT80P BI-DIRECTIONAL 
1 25 CPS UPPER & LOWER CASE 

1 YEAR WARRANTY 

CABLE-$24.95 

DISKETTES 

MEMOREX OR BASF 10/326.50 

YOUR SATISFACTION GUARANTEEDOR FULL REFUND 

MICROCOMPUTER SERVICES CORPORATION! 

7314 MATTHEWS-MINT HILL RD. CHARLOTTE, NC 2821 2 

^442 "TRADEMARK TANDY/RADIO SHACK CORP 

PERCOM TM PERCOM DATA CCITMCPUIND 
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3610 IF Cl-100 THEN B:>"PERFECT -- HOT ONE WRONG" 

-*>iu f-rint« ^,'l..e:1- 

Se.30 PRINT 

^t>4u FfclMT 

3oC*l ENt' 

SOuu REM SUBROUTINE TO INSURE LIGHT PEN IS OUEP TARGET. 

ftLLOMFLISHEC' BY TURNING OF THE LIGHT PEN - CHECKING 
FOR CHRUGE IN PORT "FLUE - TURNING IT 

jtdlU REM ON rtGHIN TO SEE IF THE PEN IS STILL IN THE SflME 



3026 

•_*.f. 

30 4 

So" * 
•-O.O 

sose 

SO.'O 
31 OB 

one 

5120 

j130 

•-■14W 

' • ; •.•..' 
3160 
5170 

•-■ISO 

VI 'M 

5200 

32 1 u 
5220 

■ji:-o 
5240 

5260 
5270 

5iue 

oOUU 



8030 

6ti-40 

JU'..1J 

8060 

6090 

8100 
8110 
8120 

8130 

8140 

8190 

-la' 
sire 

si so 
81 *o 

SiOO 

srio 
8220 



8240 

Sl'00 



8270 

8290 

8290 
8300 

:.::iU 

8320 



OSi o 

SZ'Ji) 
S4tiO 

.-Uo 

S438 

o440 
345© 
S4&0 
84?© 

-:.-4 so 
:•■» so 
8300 

•."■ : o 



POSITION ft*' REPEATING THE UHOLE 5E0UEHCE HGHIN 
JUST TO MF» E SURE. 

pi-e 

REM l:.:*- TO FEFTOFtl ORERFITION TWICE 

FOR HB-1 TO 2 

REM TURN LIGHT PEN OFF 

PRINT lf; 

REM TIMING LOOP TO STFeiLIZE MSPLAV 

FOR HC-1 TO 15srO:T HC 

REM RESET LIGHT PEN 

OUT 99.8 

REM TIMING LOOf • TO STABILIZE DISPLftV 

FOR mC-1 TO Si NEXT FC 

REM STILL BEING TRIGGERED - CAN'T BE OUER THIS TARGET 

K> IT IS NOV) OFF 
IF INP'.99.».>127 THEN RETURN 
REM TURN TF*-GET ON 
PRINT LN* 

R£M STABILIZE DISPLHV PEN 
FOR' HC=l TO 10* NEXT AC 

KM ll.li NO I TRIGGEPEC - CANNOT BE ON TARGET - RETURN 
IF INP<99X«127 THEN RETUPN 
REM Ft FEAT rO MRKE SURE 

it:. I lit: 

REM 0"LR TARGET - SET STATUS UALUE 

Pl"l 

REM RESET LIGHT PEN 

OUT •-•«9.e 

REM RETURN TO MHIN FROGRHti 

RETURN 

REM WiTA FOR: QUESTIONS - CONSISTING OF OfiTE FIRST.' 
FHCT 

SECOND - VOU MR 1 ,' OF COURSE CHHNGE HNV OF THESE" 
YOU DESIRE HS LONG AS VOU HAUE FIFTV IN ALL. 
OATH "SEF'TEMECR ti. 1901 "■ "U.S. PRESIDENT UILLIAM MCKINLEV 
ASSASIHATED" 

DATA "NOUENeEP 16 . l^i?" . "STATE OF OKLAHOMA MADE THE 
4oTH STATE OF THE UNION" 

DWTH "AUCiUST 15. 191 w" . "PftNflHfl CANAL OPENS" 
DATA 'JHNURRV 6- 1912". "ICM MEXICO 4t>TH STATE TO ENTER 
UNION" 

DATA "FEBRURR7 12. 1912". "ARIZONA 43TH STATE TO ENTER 
UNION'' 

DATA " MARCH 18- 1912". •KING GEORGE OF GREECE RSSRSINRTED" 
[•ATA "JULY 28. 1914". "kORLD WAR I" 

DATA "APRIL 6. 1917" . "U. S. A. DECLARES WAR ON GERMANS- 
DATA "NOUEMBER 11. 1913" . "ARMISTICE DECLARED ON THE 
WESTERN FRONT" 

DATA "[tCEMBER SO 1918" . "U.3.S. R. ESTABLISHED- 
DATA "OCTOBER 29 1929" "NEW YORK STOCK MARKET CRffSH" 
C>ATA "JflHUfiRY JO- 1933" "ADOLPH HITLER BECOMES CHANCELLOR 
OF GERMANY" 

DATA "MARCH 27 . 1933" , " JAPAN RESIGNS FROM THE LEAGUE 
OF NAT IONS- 
DATA 'OCTOBER 14. 1933" . "GERMANY RESIGN-; FROM THE 
LEAGUE OF NATIONS" 

DATA ■DECEMBER 11 . 1936 ' 'ABDICATION OF KING EDUAPP 
0111" 

DATA "MARCH 28- 1939" . "SPANISH CI"IL WAP ENDS- 
DATA •SEPTEMBER 3. 1939" . "ENGLAND « FRANCE DECLARE ' 
WAR ON GERMAN-. '" 

DATA "DECEMBER S. 1941 ". "U.S. A. DECLARES WAR ON JHPAN" 
DATA "JUL'. 16- 194'". "FIRST ATOM BOMB TEST- 
DATA "AUGUST 6- 1945". "ATOM BOMB DROPPED ON HIROSHIMA" 
DATA "AUGUST 15. 1945" " JAPAN SURPEKERS WORLD WAR ' 
II" 

DATA "MAY 7. 
II" 

DATA "JULY 9 
WORLD LIAR II" 
DATA "JUNE 2, 1953' 
DATA "SEPTEMBER 15- 
SECRETHR,' OF U.S.S.R." 

DATA "NOUEMBER 3. 1957", "U.S.S.R. LAUNCHES FIRST 
SATELLITE WITH LIME DOG" 

DATA "JANUARY 3. 1959" . "ALASKA BECOMES 49TH STATE 
OF THE UNION- 
DATA "FEBRUARY 19. 1966" • "PRINCE RNDREUI BORN" 
DATA "JANUARY 28. 1961" . "KENNEDY ELECTED 35TH PRESIDENT" 
DATA "JUNE 3. 1963" . "POPE JOHN XXIII DIES" 
DATA "NOUEMBER 22. 1963" . "KENNEDY ASSASINATEP IN 
DHLLAV 

[>ATH "JANUHR'.' 24. 
DATA "FEBRUARY 7. 
NflM" 

t'HTM "SEPTEMBER 9. 19e5" . "FRANCE WITHDRAWS FROM NATO" 
C-ATA "JULY 26. 1953" . "AUTHOR OF THIS ARTICLE IS BORN" 
DATA "MAY IS. 1957" . "BRITAIN ATTAINS NUCLEAR STATUS" 
DATA "APRIL 3. 1812" . "LOUISIANA BECOMES 13TH STATE ' 
OF THE UNION- 
DATA "APRIL 11. 1814". "NAPOLEON ABDICATES" 
DATA "JANUHR-/ 20. 1820" • "GEORGE III DIES" 
DATA "MAY Z- 1 82 1 "." NAPOLEON I DIES" 

DATA SEPTEMBER 1. 1976" "AUTHOR LOCKS HIMSELF OUT 
OF HOUSE" 

DATA "APRIL 30. 1739" . "WASHINGTON ELECTED 1ST PRESIDENT" 
DATA "DECEMBER' 2. 1359". "JOHN BROWN HANGED" 
DATA "MARCH 4. 1S61 '. "ABRAHAM LINCOLN INAUGURATED" 
DATA "APRIL 14 1865" ■ "LINCOLN ASSASSINATED" 
DATA "JULY 1. 1367". "B.N. A. GIUEN POVHL ASSENT" 
C-ATA "JUNE 25. 1376" ■ "CUSTER S LAST STAND" 
E-hTm "DECEMBER" 15. 1890" . "SI TTING BULL KILLED" 
[■ATA "JULY 21 1361". "FIRST BATTLE OF BULL RUN" 
CATA -"DECEMBER 13. 1365" . "U. S. ABOLISHES SLflUERV" 
DATA "APRIL 9. 1 365 " • " GENERAL LEE SURRENDERS - CIUIL 
WAR" 



194*: 



"GERMANY SURRENDERS world war 



1951" . "BRITAIN I. FRANCE FORMALLY END 



"QUEEN ELIZABETH II CORONATED" 
1953"."KHRUSHCHE'.i ELECTED FIRST 



1965" • "WINSTON CHURCHILL DIES" 
1965", "U.S. BEGINS BOMBING OF 



L'lET 



DEBUG-S/S 

FOR YOUR TRS-80 
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AT LASH! 

A POWERFUL 
DEBU6 MONITOR 

FOR THE 

EXPERT & NOVICE 

PROGRAMMERS 



DEBUG-S/S Is a uniquely powerful monitor Ion (1) analyzing. (2] 
creating or modifying, and (3) debugging machine-language pro- 
grama on your level II. 16K system. 

EFFICIENT - SIMPLE - FUN 

No longer do you need to keep reaching for your reference card or 
searching through your program listing while debugging your pro- 
gram. — Most all ot this information is at your fingertips with 
DEBUG-S/S. Warning - Debugging your program with DEBUG-S/S is so 
efficient and convenient that you may find yourself wishing that you 
had more bugs to find 

RUN IN SLOW MOTION 

With DEBUG-S/S you may run your program in slow motion or single 
step and observe your 2-80* registers dynamically and/or observe 
your message printing on the screen one-character-at-a-time 1 

SPLIT/SCREEN DISPLAY 

DEBUG-S/S uses a convenient split screen display system The upper 
right section of the screen automatically displays upon entry to 
DEBUG-S/S from the user's program This section shows the user's 
next instruction in hexadecimal and disassembled symbolic form, and 
also shows the user's major Z-80" registers. The left portion of the 
screen is for the user's display or a scratch pad area for memory 
dumps. The lower right section of the screen is where DEBUG-S/S 
commands are entered and echoed for the user's inputs 

TRANSPARENT MODE 
DEBUG-S/S may be operated in a transparent mode which leaves the 
entire screen showing all of the user's display data upon entry to 
DEBUG-S/S. except for the letter D displayed on the upper right corner 
of the screen indicating that DEBUG-S/S has been entered. If the user 
now wishes to examine his Z-80* registers, he simply types D (Display). 

"NO CRASH" BREAKPOINTS 

DEBUG-S/S uses a single byte breakpoint which means you may put a 
breakpoint in the first byte of any instruction in your program and not 
cause your program to crash because of the breakpoint insertion. Your 
breakpoint will stay active uniil you reset it or redefine it. This allows 
you to run through loops in your program repeatedly without having to 
redefine your breakpoint each time. You may enter any number of one 
byte pseudo breakpoints simultaneously in your program manually 
with the Memory command. 

POWERFUL COMMANDS 

Examples of DEBUG-S/S commands are: Jump - Go - Breakpoint - 
Memory examine/modify - Hex Dump - ASCII Dump- Symbolic Instruc- 
tion Dump - Single Step - Automatic Step start/stop - Increase/ 
Decrease Auto Step rate - Clear Screen and save cursor position - Clear 
Screen and home cursor position, plus other commands 

YOU WILL RECEIVE 

You will receive a cassette and instruction manual. DEBUG-S/S is 
assembled into lower memory on one side of the cassette and into the 
top of 16K memory on the other side. DEBUG-S/S uses 4K of RAM. 

"TRS-80 is a trademark ot the Tandy Corporation 'Z-80 is a trademark ol Zilog 

Send check or money order payable to: 

CALSOFT 

4421 Gilbert St. #303 
Oakland. CA 94611 

California Residents add 6.5% Sales Tax. 
(PRINT) 

NAME 



$3995 



ADDRESS. 



STATE 



.ZIP 



■Reader Service — see page 226 
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MALL 
YSTEM 



PRODUCTS HE TRS-80* A»m 



• 30 



k-FYSTEM 



NEW! 



WHISTLER: MM CONTROLLER INTERFACE - t3*.95. Men •n'D«i'» product that 
controls lights, epoliences, Cfjaputer or- - -o-e ' • . s, darkrooa tiaers and other 
IIS volt devices enyahere III your houSt ! Softaare controlltd by cassette 
cable. Use with Sears or 8S» Moae Control Systee aith ultrasonic option. 
•sseaolea, tested, self-contained, and includes Basic software. 

TRS-80 DISK ( OTHER MYSTERIES - S22.9S, H.C. Pennington. Best disk book 
»e've seen 1 Directory secrets, file formats, daaaged disk recovery, etc. 

LEARNING LEVEL II - S1S.95, D.». Lien. Ltarn Level-2 like you did Level-1, 
step by steo. Saae author and style as Level-1 aenuel. Suoer rvea book! 

UTILITIES 

BSa-2: MCMINE UUKUME MONITOR FM 16* TRS-M'S - $26.9$ 
RSN-26: THREE VERSIONS Of ISJe-2 EON BISK SYSTEMS - 29.95 
RSft-2 »E LOCATOR: PUT ISM-2/2B MTMMM IN REPORT - 9.95 

Machine Language aonitors aith Z-80 di sesseabter I HEX and ASCII aeaory 
duaps; EDIT, HOVE, EXCHANGE, VERIFT, FILL, ZERO, TEST, or SEARCH aeaory, 
reed/ante STSTEH tapes, enter BREAKPOINTS, PRINT aith TRS232 or Centronics, 
reed/urue disk sectors directly! RSN-2 tape loads at top of 16K LEVEL I or 
II; RSH-2D disk includes 5 versions for 16K, 32K and 48K. 

KV-1: CONVERT STSTEM PBOCNAPB TO BISK FILES -S9.95. Eiecute Adventure, 
Air Raid, RSl-1, ESP-1, T-BU6, etc. froa disk, even if they interfere nith 
TRSDOS' Ne> version uorks aith TRSDOS 2.3. 

■ASIC-IP: LEVEL-1 BASIC MITH PRINT INS! - S19.95. Run any LEVEL-I BASIC 
prograa on your 16R Level-2. PLUS LPRINT and LLIST «ith our TRS252 or 

Centronics, furnished on tape; can be used froa disk. 

MACHINE LANGUAGE GAMES 

AIR RAIi, BARRICAK or RSL-1: - S10.0O each, all 3 for S25.00 

AIR RAID: A super shooting gallery; our aost popular gaae. Ground based 
aissile launcher shoots high speed aircraft! Hours of fun! 

BARRICADE: "BREAKOUT" for the TRS-80! Break through 5 nails aith 
high-speed ball and keyboard controlled paddle! 96 different options! 

RSL-1: Enter patterns oith repeating keyboard! Save patterns on tap* (A 
furnished). Play John Conaay's LIFE. FAST - about 1 second per generation! 



SMALL STSTEM StFTWARE 



■HWIUIT HU. M 11328 



MODELII TRS-80' 

CP/N" VERSION 2.0 FOR THE ROBEL-II - S170.00. Latest version froa Digital 
Research. Runs both single and double density disks! "Standard" version 
runs nearly any CP/N softaare, including Cobol, Fortran, C-Basic, H-Basic, 

business and accounting packages, etc. Hundreds of prograas available! 

■StUI: ENHANCED BSM RONITOi FOR THE NOBEL-II - S39.9S. Relocatable version 
of RSN-20 plus screen editor for aodifying either aeaory or disk sectors in 
both Hei and ASCII, split screen scrolling, and foraatted serial or parallel 
printing. Sold on self-booting disk; directions to save as TRSDOS file. 

PROFESSIONAL SOFTWARE 

THE ELECTRIC PENCIL FOB THE TRS-BB: TAP9.-t99.95, DISK-S150.00. Popular 
video editor for creating and saving test files. Prints foraatted copy aith 
right justification, page titling I nuabering, etc. Upper case only, or 
loaer case aith aodif ication. 16K Level-1 or 2 (tapt). 

CP/N" OPERATING STSTEH FM THE MODEL- 1 - S145.00. The 80B0/ZS0 "Software 
Bus for the Nodel-1 TRS-80. Includes TRS232 and RS-232-C softaere, 
lower-case support, debounce, DCV-2 and other unique utilities. Allows use 
of aany available prograas written for CP/N. 

PRINTER SUPPORT 
TRSE3Z PRINTER INTERFACE - (49.95 (S59.95 after June 10). Assembled 1 
tested printer interfact for RS232 or 20-ail current loop printers. 
Expansion interface not required. Print froa level-II BASIC, CP/N, 
BASIC-1P, ELECTRIC PENCIL, etc. Standard cassette software included. Add 
S2.00 for shipping. 



TRS232 " FORMATTER" SOFTWARE PAOCACE - SU.9S. Adds 
control, printer pause, "saart" line teraination, etc 



page and li 
. to TRS232. 



length 



RSM232: Adds RS-2J2-C capability to RSN-2/20 aonitors - S9.95 
PEN232: RS-232-C for cassette version Electric Pencil - 9.95 
EBT232: TRS232 and RS-232-C for tape version of EDTASH - 9.95 

OTHER PRODUCTS FOR THE TRS-BO 

ESP-1: B29.95. Assembler, Editor, Monitor (80S0 aneaonics) 
LST-1: 1.00. Lilting of Level-1 BASIC with toae coeaents 

•"CP/N ta Digital Research, Inc. 'TRS-BO ta Tandy Corp. 
See your dealer or order direct. Calif. Residents add 6X tai 



SMALL STSTEM SOFTWARE 



HEWIHT PARK, CA 11321 




When you buy your 
TRS-80™ equipment! I 

Use our (oil free number to 8g 

check our price before you buy |2jj 

a TRS-80™ . . . anywhere! 



■ m «•> -,.».. . 



/,. full Radio .Shack warranty 





l/M:l 



^-148 



SALES COMPANY 

1412 WEST FAIRFIELD DR. 

P.O. BOX 8098 PENSACOLA FL 32606 

904/438-6607 

nationwide 1 800874 1551 



a 
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HISPED 

TAPE OPERATION 

2K Baud PLUS 
for the TRS-80™ 

• Save, verify and load programs up to 
4 times faster than normal 

• Save, verify and load array data up to 
30 times faster than PRINT** 

• User variable hardcopy formatting (3 
output routines work with most 
printers) 

• "HISPED" is a machine language 
program (not a hardware add-on) 

• 2 copies plus a free bask test program 
supplied on high quality cassette— for 
level 2. 16K, 32K or 48K. 



Write for full specifications or send 
$24. 95 fck or mo) + SI .00 P/H (Calif, 
residents add 6°7* sales tax) 

24 Hour Ordering Line (415) 3665340 

PALOMAR 
SOFTWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 

a*tM 



QUALITY SOFTWARE 
for the 



TRS-80™ MICROCOMPUTER 



TRS-80 is a registered trsdemerfc of TANOY CORP." 



KEYWORD Indexing System 

\ «r*» of programs th.il Mill ereate a data Ilk on diss, build an 
hide* ol all ovvarrvnio of "kirvMa-tk" In the kxl of the data ilk 
and alio* liuiulrko ■■< RRSJCJHN Inlo ilk ilk using the liuknd 
keywords. Ihe >)«Km kalures, 
•ik\lhk tvvord lengths »llh losalam pokikr-. 
•deletion of non kevMords from Index h» s.stem 
•"and" "or" "not" Isajk ior Inquiries 
•Interfile! ior user ar"lcn Inquiries 

KJ W)RD IWEX -2 dhk J2K syskm $49.95 

I disk }2K systtm 5)9.95 

SORTS for HOME and BUSINESS 



BtySRa) I" use VH1 

| sort programs are 
lnf| kalarev 



$19.95 
$19.95 



No ...inpiiuf ajag should he olihoal a aJH 
program. IIk lejSlsM RRtttajeaRK In fiKtn 

arllkn In Lead II MW and ha.s in I 

•Son \l I'lU or V V,| KIC daia 

•Sort on up in > iklds simultaneous!! 

•In amending or di'svcndlng sequence 

•Supports kh. ildeo or lark I (I 

•Supports aja, disk and prlnkr I (I (Sllkl III) 

•Supports user I (I routines 

•Udells (SOW llllonhl 

SOKI II Ifik laMl II In memoo ,.„i 

MIKMIII ITtlTlWalRalsajsijaajl 

IOR irte SI RIOUS GAMBLE! 
HI.U.k.1 Wk SIMI l.\IOH. \ll,.»s oni I., simulate the pla.lng ih 
thousands of hands of Kl and anak/e the result* on tape In L«td 
IIHlSIC. $19.9$ 

Manuals for all programs .n.ni.ihl. for $1.1111 ea. 
tprke deduellhk on purchase of program) 
"TRS-80 is a regislered trademark ol TAND Y CORP " 

{ c rjsfrt heast c7V1ICROWA R J) 
BOX 2133, p-74 
BOSTON, MA. 02106 
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STYLE 



Learn to use the RST instruction 
call to greatest advantage NOW! 



Get Serious 



Roger L. Pape 
7545 Marble Dr. 
Liverpool, NY 13088 



Anyone who has attempted 
to trace the program flow of 
the system software in the 
Radio Shack TRS-80 has proba- 
bly encountered the RST (re- 
start) instruction. 

Some calls are used by the 
system to invoke frequently 
used utility routines. Details of 
these routines are provided so 
that a user might take advan- 
tage of the system software to 
reduce the coding required in 
application programs. 

The RST Instruction 

In the Z-80 instruction set the 



RST provides a compact (one 
byte) subroutine call. Its major 
advantage is a savings of two 
bytes over the normal CALL 
nnnn instruction. While the RST 
was intended to service inter- 
rupts, it can also be used for fre- 
quently called utility routines in 
the system software in order to 
save as much memory space as 
possible. 

Unfortunately, its format lim- 
its RST's flexibility. A descrip- 
tion of the RST instruction, as 
described in the vendor litera- 
ture, is shown in Table 1. 

(Note that the Z-80 assembly 
language convention uses the 
actual address for the operand, 
whereas 8080 code uses oper- 
ands ranging from to 7.) 

Upon execution, a call is 
made to one of eight fixed mem- 
ory locations (three "address" 
bits in instruction). These im- 
plied addresses are only eight 
bytes apart, allowing little room 
for any code of substance. 
Therefore, the usual practice is 
simply to put jump instructions, 
which transfer to an area where 
more space is available, at these 



locations. 

The restart addresses are at 
page zero, the lowest memory 
addresses. In the TRS-80 this 
area is read-only memory (ROM) 
and cannot be modified by the 
user. To avoid being locked into 
specific addresses, the RST 
jumps twice, first from the page 
zero ROM area to an area in 
writeable RAM memory, which 
can be modified. 

These standard locations in 
RAM (referred to as the restart 
vector table) are defined by the 
jump instructions burned into 
ROM and, in turn, contain jump 
instructions to the area where 
the actual service routine re- 
sides. Because of these extra 
jumps, it is obvious that the RST 
instruction has no speed advan- 
tage over the CALL instruction. 
As stated earlier, the RST is 
used in the Level II software to 
save memory space. 

Using RST with Level II 

The default locations for RST 
08H through RST 38H routines 
are defined at system initializa- 
tion (power-up), when jump in- 
structions are loaded into RAM 



location 4000H to 4014H. The 
addresses loaded in this area 
can be modified after power-up 
to change any of the RST rou- 
tines, except the power-up rou- 
tine (RST 0). Note, however, that 
the TRS-80 Level II software 
makes use of six of the eight 
available RST calls. The user 
should not modify any of those 
six vectors, with the possible ex- 
ception of the last one, RST 38H. 
Table 2 shows the sequence 
of addresses in hexadecimal 
called by the various RST in- 
structions and the actual ser- 



Opcode Operand 

RST p 

t1«-t-"111 

where I = p'8 

Operation: 

(SP-1)-PC„ 
(SP-2)-PC, 
SP-SP-2 

PC.-O 

PC,-p 

Table 1. The Format of RST 
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vice routine that Is finally exe- 


RST Address sequence(hex) Level II Routine 






cuted. These are the defaults Ini- 


8 8008: 




DI i 
XOR fl 


disable Interrupts 
clear A register 




tialized by the Level II software. 
The following sections dis- 






JP 0674H 


to system initialize 


t ion 


cuss each of these routines in 
more detail. If one wishes to use 


1 0888 


4808 1C96: 


LD fl. (HL) 


get current character 


them in his own programs, the 






EX (SP).HL 
CP (HL) 
INC HL 


get "rviurn addr" from stocK 

compare char to that after CALL instr 

increment pointer 


inputs expected and the outputs 
returned are described. In sever- 






EX lSP).HL 
JP Z. ID78H 
JP 1997H 


restore as adjusted 
continue as RST 10H 
else syntax error 


return oddr 
if same 


al cases, the A register is used 
within the routine and modified. 
If the contents of this register 


2 0810 


4003 1D78: 


NXT: INC HL 


increment string po 


nler 


prior to the RST call must be 






LD A.(HL) 


get character 




preserved, either store it away 






CP 3AH 
RET NC 
CP 20H 


compare to : 

return if equal or f 

checK for space 


igher 


(e.g. push it on the stack) or, if 
possible load the value Into an- 






JP A. NXT 
CP 0BH 
JR NC.CHK 


sKlp over spaces 
also sKip 
HT 




other register that is not af- 
fected. 






CP 89H 


and 










JP NC.NXT 
CHK: CP 30H 


LF 
compare to 




RST (00H) 






CCF 


compl carry flag (set if digit) 


This routine is invoked when 






INC fl 
DEC fl 


these 2 instr clear zero flag 
in case character uas 


the system is powered up, gen- 






RET 






erating a hardware reset and Ini- 
tializing the program counter to 


3 0818 


4006 IC90: 


LD A.H 


get high byte of HL 


pair 


0000. A software call of RST00H 






sua D 

RET NZ 

LD fl.L 


subtract off high byte of DE pair 
if not same, flags set OK 
else compare 


results in the same restart. 
Basically, the initialization 






SUB E 
RET 


lou bytes 




proceeds as follows. Interrupts 










are disabled and the cassette 


4 00?0 


4009 25D9: 


LD A.(40AFH) 
CP 08H 
JR NC.DP 


get ■variable type 
double precision? 
1 f so , j ump be 1 ou 




output port is cleared. The de- 
fault RST vectors and device 
control blocks are copied from 






SUB 03H 
OR fl 


sets sign flag if integer 
sets zero flag if siring 
clears P/V flog if single 


ROM into the lowest RAM loca- 
tions, starting at 4000H. The 






SCF 

RET 

DP: SUB 03H 


set carry flog, not 


double 


system then checks to see 






:cleors zero and car; 


~y flags 


whether to continue the initiali- 






OR A 


:sets P/V flog 




zation from ROM or from disk. 












If a disk controller is present 
in the system and the break key 
is not depressed, it tries to copy 


5 0028 


400C: 


RET 






a one-page bootstrap routine 
from disk. Note that because 


£ 0038 


400F: 


RET 






the disk controller is in the ex- 
pansion interface, the break key 


7 0038 


4012: 


EI 

RET 

Table 2. 


;reenable interrupts 




must be depressed, to prevent 
the system from dropping Into 
the disk initialization when the 
interface, but no disk, is present. 
Otherwise, the initialization con- 



Let us know 8 weeks in advance so that you won't miss a single issue of 80 Microcomputing. I 

Attach old label where indicated and print new address in space provided. Also include your 1 
mailing label whenever you write concerning your subscription. It helps us serve you promptly. 

D Address change only D Extend subscription □ Enter new subscription I 

□ 1 year $18.00 □ Payment enclosed □ Bill me later | 



// you have no label handy, print OLD address here 



print NEW address here 



no Name. 



>< Address 



City. 



State. 



Zip 



Name 



Address 
City 



State. 



Zip 



80 MICROCOMPUTING P.O. Box 981 • hummi-dcile NY 117 17 
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MODEL II 




AUTHORIZED 

TRS-80® 



MODEL 



IB A301 



26-4002 

64K 1 Drive 

$3499.00 

MODEL III 




26-1061 4K I $630.00 

26-1062 16K III 900.00 

26-1063 32K III 

2-Drives, RS232 2246.00 



COMPUTER SPECIALISTS 

26-1056 16K Level II System with Keypad. $670.00 

261145 RS 232 Board 84.00 

26- 1 1 40 O' K Interface 249.00 

261141 •16' K Interfoce 365.00 

26-1142 "32' K Interface 476.00 

26 1160 Mini Disk Drive O 424.00 

26-1 161 M.ni Disk Additional 424.00 

261154 Lineprinter II 720.00 

261156 Lineprinter III 1799.00 

26-1180 Voice Synthesiser 339.00 

26-1181 VOXBOX 145.00 

26-1104 Factory Upper Lower 

Case Modilcation Installed 70.00 

26-1506 Scripsit Tape 60.00 

26- 1 563 Scripsit Disk 85.00 




^JU - ..... . 



26-1054 

4K Level II 

$552.00 

COLOR 




NOTE: Call for ovailability of VIDEO TEX, Model 
and other new products. 



Color. 



i\\ VV0flSB »» 




ALL OTHER R.S. SOFTWARE 

FURNITURE, STANDS, CABLES 

AND ACCESSORIES DEDUCT 

10% FROM CATALOG PRICE 



26-3001 4K $360.00 

26-3002 16K 540.00 

26-3010 Color Video 360.00 

26-1206 Recorder 54.00 

26-3008 Joysticks 22.50 



CEnTRonics 

Fast 100 CPS Centronics 

730 Printer $675.00 

Text Quality Centronics 

737 Printer $850.00 



Novation Cat Modem. $149.00 
CCA Data Management 

System 72.00 

Adventure Games 

Games 1-9 each 14.00 

Pocket Computer 



□ 



Acorn 

Software 
Products, Inc. 



Model II Cobol Compiler 

$360.00 
Cobol Run Time Package 

$36.00 



E 



NPUT B,C:A'f<B»S 



^■-: 



|OaOBB 

laooaa 

laaDQuOEr DS nnnHB 
taacaamtsiaBicsp OBaaf j 

26 3501 1 9K PC $225.00 

26-3503 Cassette l/F 45.00 

14-812 Recorder 72.00 



GAMES 

Alien Invasion . . $9 

Stock Market 9 

Star Trek 9 

Block Em 9 

Ting-Tong 9 

UTILITIES: 

System Savers 14 

EDUCATION: 

Language Teacher 18 

FREE: PRICE LIST 
UPON REQUEST 



1-800-841-0860 Toll Free Order Entry 

MICRO MANAGEMENT SYSTEMS, INC. 



No Taxes on Out Of 
State Shipments 



Immediate Shipment 
From Stock on Most Items 



DOWNTOWN PLAZA SHOPPING CENTER 

115CSECONDAVE.S.W. 

CAIRO, GEORGIA31728 

(912) 377.7120 Ga. Phone No. 



'TRS-M I* a -.gitl.-.d t.od.mo.h ol th* Tandy Corp. 



Full Factory Warranty 
on All Items Sold. 

Largest Inventory 
In the S.E. U.S.A. 



■ Reader Service— see page 22G 
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The world's most popular microcomputer, with 16K of memory 
and Level II BASIC for only $685.00 complete with full 90-day 
Radio Shack warranty. 

We accept check, money order or phone orders with 
Visa or Master Charge. (Shipping costs added to 
charge orders). 

Disk drives, printers, peripherals, software & games. . . 
you name it, we've got it 
(both Radio Shack & other 
brands). Write or call for 
our complete price list. 



ELECTRONICS 



MART, LTD. 




tinues from the Level II ROM 
software, copying additional de- 
fault values from ROM to RAM, 
setting various memory pointers 
and beginning the MEMORY 
SIZE? dialog. 

RST 1 (08H) 

The RST 08H call checks 
whether the last character read 
from an input string is a specific 



character required by the syntax 
of the statement being pro- 
cessed. If the proper character 
is found, the routine continues 
to the next character in the 
same manner as the RST 10H 
call (see below); otherwise a syn- 
tax error return is used. The 
character to be checked must 
be stored in the next byte after 
this instruction. 



AUTHORIZED 



Radio /hack 



Inputs HL register pair points 

to character to be checked (requires character immediately alter in 
struction) 
Outputsa) It proper character. A contains next character not a space. HT. or IF 

HL points to location ot character returned 
Flags Carry flag set it digit (0 to 9). else cleared: zero Hag set if coton ( i 
else cleared 
b) If wrong character lumps to SN error return 
Other registers modified If error return. A.B.CE 

Table 3. 



Inputs: HL points one locationpnorto next character to check. 

Outputs: A contains next character, not a space, HT, or LF HL points to location 

of character returned Flags: Carry flag set if digit (0 to 9). else cleared. 

zero flag set if colon (:), else cleared Other registers modified None 

Table 4. 



FASTER THAN A SPEEDING TYPIST. . 

Is it safe to walk the keyboard of your TRS-80 at night? Do you look for Syntax Errors down every dark subroutine? 
Well, look in your mailbox— It's a bill, it's an ad, it's CLOAD MAN! Faster than keying in hardcopy. more fun than 
an accounts-receivable package, ready to run in a single load 

When mild mannered Clyde Goad (star * / ^ttn " 

cassette tape duplicator at the MONTHLY // N^6v ^* M 

CLOAD) dons his cape, the evil Typo-Bugs 

cringe in terror. This mighty Man of Iron Oxide K~~-~~~-~yyzZ^ o 

swoops down on your TRS-80 by First Class Mail \ i^ ■H~"~"T^' — — ° 

every month with super, ready-to-load programs \ *^*""^*f^^ ^9 ^^^^^ pm 

tor your (and youi computer's) education and ^"~ ■■ E^ ^^^j//*/ ) 

enjoyment. ^V_ ^HK' *■» 

Join in the battle against the Finger-Cramps. # — -^^ ip j 

Edit Modes, and Typo-Bugs. Let CLOAD MAN 1 . ~ i/j 

come to your computer's aid by getting a 

subscription to CLOAD MAGAZINE. ^K"^*"^. kj£. ^KHES) 

prices ^Si^C ^m L^\^r *i 

I year subscription s 42.()0 ^^'lii^Mk 

6 month subscription 523.00 / jj^P^tv^ I 

Single copies $4.50 * «^»^Bfcj t 

Anthology volume I »1 0.00 

Anthology volume 2 5 1 5.00 

The Fine Print: 

Overseas rates slightly higher — please wnte lor them 

Back issues available— ask for our list.* a « * ~ ^32 

TRS-80 is a trademark of Tandy Corporation I It ^^ ^^ ^^ ___ 

California residents add 6* to single copies and anthologies JhSf^ m^ f 2 • 2 5 S •** m m 8^^» 

Programs are for Level II 1 6K and occasionally for 48K disks f\ J i^^0m S S S 3 ^H^S • S 

'24 Level I back issues also available \^r I J ^a a*^* ^*B • • ^^m 

Mastercharge Visa Welcome Also Cash C Cold g ^^ IV1 AG A Z I f\l E jflC. 

P.O Box 1267 • Goleta. CA 93017 
Copyright CLOAD MAGAZINE I960 / f (805)964 2761 
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Racet computes 

G5F 24.95 

Comproc 19,95 

Infinite Hasic 49.95 

Busmen Hasi. 29.95 

Remodel & Proload 34.95 

MISOSYS 

Disk'Mod 20.00 

Disassembler I 15.00 

Disassembler II 20.00 

CMDFILE liiliiv 20.00 

Disk I ulitv 20.00 

Tape I 'lilil'y 15.00 

Automated Simulations 

Daii-ioni-H »l Hvn I t.95 

Morioc'a Tower 14.95 

InVBlion Orion 19.95 

Starfleel Orion 19.95 

Rescue at Rigel 19.95 

Temple of Apsha. 24.95 

(Disk versions add 15.00) 

Levsl IV Products 

BOSS 2'» .95 

Invader- Plus (tape) 19.95 

Invaders Plus (disk) 24.95 

Acorn Software 

Pmball (tape) 14.95 

Pmball (disk) 19.95 

Structured Basi. Tnnahlor 29.95 

Space Wars 9.95 

SCOMM 29.95 

Pigskin (tape) 14.95 

Pigskin (disk) 19.95 

Microsoft 

BASCOM 175.00 

KDTXSM Plus 29.95 

Miscellaneous 

Parker 29.95 

F51 25.00 

IR\ 25.00 

Snmke Screen (hard plcxiglas-l <) <)5 



Q: When vou're past the fundamentals, what's next? 
A: Plenty." 

Learning the ins and MIS, up. and dow .is. and all the different . apahil .'(our TKS-«I ran really he a 

lot of fun Hill sometimes U'i not vrrv ea-v W hen vou're -tumped. who do vol. turn to? Mavbc a lur.l 
(rien.l. perhaps vour user, group. Another important source of inlorm.it ion and knowledge i-magaj.ne- 
W ,• al The Alternate Source know several knowledgeable person- who ..re willing to -bare ill.,. More ..I 
...lor. nation, in the (orm o( tutorial-, rominrnlari.--. demonslralion program-, lips. techniques .in.l more. 
\liinng our regular 'aiilbor- are tbe very-well re-perted Dennil Balborv kits*, life emreinclv 
knowledgeable Ml... Mobil. I be wise and will v Je-se Bob Overboil, and ll.e master lulor.ali-1 Bill Brown 
^ ou'll meet oilier-, loo. wbo all have goad idea- lo -bare 

So when vou're pasl the fundamentals, thai'- when the fun reallv begin- AudThr Alternate Source 
.- right lhere.kerp.ngv oil up lo date on all the lale-l information Published hi monthly.-.* is-uc-arejusl 
$",(10 Or vou .an -ample an .— ueforonlv $2.00. I'm The Alternate Sourer on trial, and -ee .( it isn't 
worth everv hard-earned pennv vou pav for it! Satisfaction guaranteed or your Subscription ran be 
■ anrelled al anv lime. I Umilttl numhrr wi somr tart liaaei nre ai ailnhlr. 



Mela -Trek 

This is NOT your average star-trek game! 
Mela-Trek requires 32K and one disk drive, and 
features several ncver-bcfore-incorporated 
missions! You'll be dodging black holes and 
meteor storm-, contempluti;<g time warps and 
dealing with sensor-zapped quadrants! You'll 
have the help of vour computer (which 
resembles a TRS-80 remarkably) and a detailed 
report on your standings, hut this one still isn't 
easy! There is a FREEZE command, though, to 
allow you to save your progress to disk. An 
execellent plot, with execellent graphics to 
match! Flit, loo, with embeddedZ-80 routines. 
This one's $19.95 and comes on diskette with an 
orientation manual. ..well worth it! We've 
already enjoyed hours and hours, and have 
mam more to go! 



TRAKCESS 

TRAKCKSS will probably be the most 
valuable utility vou'll ever own! why? Just 
look at the functions it will perform: 

Villi allow you to back up those 
protected diskettes so you don't have to 
use the original! 

W ill allow you to recover damaged 
diskettes: read, write, edit or create ANY 
track or sector, standard or not! 
Will allow you to utilize a super 'Klectrir 
Pencil' type of editing! 
Will allow you to gain access to 
previously unaccessible information 
embedded in diskettes! 
Will bring under direct control every 
capability of the TRS-80' s 1771 Floppy 
Disk Controller! 
TRAKCKSS requires 48 K and two drives are 
desirable for most functions. Price is $24.95. 
but to make it even more affordable, you can add 
up lo five cents for each copy you wish to make 
(up to five) and sell lo your friends. This allows 
us to save on shipping, packaging, diskettes and 
labor, so we'll pass the savings on lo you! 
Appreciate it? Make it a success! 



The Alternate Source 

Varkeep (tape) 14.95 

Varkcep (disk) 16.95 

Btrace (tape) 19.95 

Btrace (disk) 21.95 

Compress Program Utility 19.95 

Search 19.95 

Replace (disk) 16.95 

Changes (disk) 16.95 

Othello 9.95 

Cribbage <32K l.evel II) 16.95 

Cribbage (disk) 19.95 

Comoku 9.95 

Mental l.apse 12.95 

Jungle 9.95 

Curtains 9.% 

Diskhb (disk) 12.95 

Ouill Driver A D\ R .19.95 

DVR (tape) 995 

DVR (disk) 12.95 

Copvdisk (disk) 15.95 

Spool/80 (disk) 16.95 

Information Storage And Retrieval .. 24.95 
OS/80 Machine Language Utility 14.95 



Adventure International 

Adventures l-«> (each) 14.95 

Tunnel of rahad 9.95 

Dr. Chips 14.95 

/.-Chess 17.95 

Back-40 14.95 

(.atactic Empire 1 4.95 

Galactic Trader 14.95 

Galactic Revolution 14.95 

Mad Hatter Software 

Quasi adventure 14.95 

Sleuth adventure I 1.95 

Media 

Nashua diskettes 10/25.00 

Verbatim diskettes 10/26.50 

And... 

TAS Software Catalog 50 

(Comes with $2.00 off coupon!) 



Save up to2(r% !!! 
Thai'? right! When you order through The Alternate Source, you s-l-r-e-l-c-h your software 
dollar! It's this easy: add up the prices of the items vou want; if it totals more than $25.0(1. 
subtract 10°',' More than $50.01). subtract 15%! If your order totals more than $100.00. subtract 
a full 20*",' ||*a our "ante for us. more for vou" pricing polio, and offer is good until January 1st! 
(Sorry, no furlhrr disrounls on hnok\. dtskrltn. RiSt'.DW or whwripaon*' Sofluarr only') 

Viaa/Maatrr Charge welcome, add 4% 

COD orders welcome, add $1.25 

THE ALTERNATE SOURCE 

1M6 Ada Street 



Laming. Ml 4M10 



• 13$ 



Phone (517) 4*5-0344 or 487-3358 
($2.00 Postage & Handling mum acompany all orders under $1,000.00!) 



PLEASE SHIP ME: 



SHIP TO: 

Address: _ 



City. Stale, Zip: _ 
O Ship First Class 



0Sh.pl PS 



- Reader Service— see page 226 
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Inputs: 
Outputs: 



HL and DE contain 16 bit values to be compared. 



Condition 



Appropriate flags to check 

Carry flag cleared, zero flag cleared 

Carry flag set 

[Sign flag © PA/ flag] = 0, Zero flag clear 

[Sign flag© PA/ flag] = 1 

Zero flag set, carry and sign flags clear 



Address in HL>DE 
Address in HL<DE 
Signed val in HL>DE 
Signed val in HL<DE 

HL = DE 
Other registers modified: A (Note: HL and DE not modified.) 



Table 5. 



As an example of the use of 
this routine, suppose the text 
just processed must be followed 
by a comma and then some ad- 
ditional data. The code would 
be: 

RST 10H 
DEFB7 



Note that the RST routine auto- 
matically increments the return 
address past the defined char- 
acter. 

RST 2 (10H) 

This service routine is used 
primarily for scanning input 
character strings. It retrieves 
the next non-blank character 
after the current HL pointer 
location, also skipping over any 
horizontal tab (HT) and line feed 
(LF) characters that may be in 
the string. 

In addition to returning the 
character and its memory loca- 
tion, it also sets or clears certain 
condition flags to indicate the 
type of character retrieved. The 
RST 10H call is usually followed 
by a conditional jump, depend- 
ing on the type of character ex- 
pected next. (Table 4). 

Be sure to note that the HL 
register pair is incremented be- 
fore the character is read. As an 
example of its use, a routine 
may be converting digits in the 
input string to an integer value. 
The process would be terminat- 
ed if a non-digit character is en- 
countered. Then the coding 
would include: 

RST 10H 
RETNC 

(process character in A) 

RST 3 (18H) 

The function of this routine 



compares the contents of the 
HL register pair to the contents 
of the DE register pair. It per- 
forms an HL - DE compare and 
sets the appropriate condition 
flags. 

The routine is particularly 
useful when comparing a mem- 
ory pointer to some memory 
limit or other stored pointer. 
When comparing memory ad- 
dresses, the carry flag should be 
tested rather than the sign flag. 

An address greater than 32K 
is considered higher than one 
below it, but the sign bit is set 
(negative) for these upper ad- 
dresses. Comparisons across 
the 32K boundary could cause 
erroneous results if the sign flag 
is used. 

On the other hand, if the RST 
call is used for a true arithmetic 
comparison, use the sign bit in- 
stead. In the latter case, the sign 
bit must be exclusive ORed with 
the overflow flag in case the dif- 
ference exceeds the 16 bit num- 
ber range. (Table 5). 

For example, to generate a 
jump if the HL pointer is higher 
than or the same as the DE 
pointer, the code would be: 

RST 18H 
JPNC.nnnn 

RST 4 (20H) 

This service routine is used in 
the Level II software to check 
the type of the variable that is 
currently being processed. The 



variable type indicator (cor- 
responding to byte length) is 
stored in location 40AFH of the 
reserved area in RAM. (Table 6). 

The routine tests the type in- 
dicator in such a way that one of 
the four condition flags used 
has a unique setting for each of 
the types. (Table 7). 

A RST 20H call is followed by 
a conditional jump instruction. 
For example, to branch if the 
variable is single precision, the 
code would be: 



RST20H 
JP PO.nnnn 



RST 5 (28H) 

Not used by Level II BASIC; 
therefore, the default is an im- 
mediate return. This RST is exe- 
cuted in the Level II keyboard 
driver when the break key is de- 
pressed. Modifying the restart 
vector (400C-E) allows one to in- 
tercept execution when the 
break key is pressed. 

RST 6 (30H) 

Not used by Level II BASIC: 
therefore, the default is an im- 
mediate return. 

RST 7 (38H) 

The default coding for this 
RST simply reenables interrupts 
and returns. One should be 
aware that this RST is some- 
what special. 

First of all, the machine code 



for this instruction is FFH, a 
value to which much of memory 
initializes. An inadvertent jump 
to one of those locations will in- 
voke the restart. 

Secondly, if the Z-80 pro- 
cessor is set in interrupt Mode 1 
by the IM1 instruction, a non- 
maskable interrupt (the kind 
generated by pushing the reset 
button behind the keyboard) ex- 
ecutes a restart to location 38H 
instead of the normal NMI 
restart to location 66H when in 
Mode (the power-up default). 
Setting interrupt Mode 1 and 
loading a jump instruction at 
locations 4012-4H allows one to 
intercept execution after the 
reset button is pushed, rather 
than enter the reinitialization 
routine in ROM. 

Conclusion 

The service routines called by 
the RST instruction in the 
TRS-80 Level II software were 
chosen because they are fre- 
quently used functions. It is to 
the advantage of any serious as- 
sembly language programmer 
to understand these routines 
and try to use them. 

For example, a program 
which reads in and scans lines 
of text might be written to utilize 
the RST 10H call effectively. The 
programmer who is interested in 
the ultimate compactness 
might also consider using those 
RST's not claimed by the sys- 
tem software. 

For DOS users, be sure to first 
check how your operating sys- 
tem uses them.B 



Variable type 


(40AFH) 


Integer 
String 
Single 
Double 


Dree is ion 
precision 

Table 6. 


2 
3 

4 
8 



Inputs: (40AFH) = variable type 

Outputs: Flags— Sign flag set only if integer, else cleared; 
zero flag set only if string, else cleared; 
PA/ flag cleared (PO) only if single prec, else set (PE) 
Carry flag cleared only if double precision, else set 
Other registers modified: A (contains type indicator -3.) 

Table 7. 
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PMC-80 

Level II 16K at $645 




SOFTWARE COMPATIBLE 



Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 



The PMC-80 is a "work-alike" computer 
to the popular TRS-80" Model I, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
fortheTRS-80: 

Sold through computer stores. 



^422 



Video output for monitor and TV 
Optional FASTLOAD at 8000 band 
Optional Upper/Lower case 



The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in- 
vented to plug into the TRS-80.' Most 
importantly, the Interface Adapter per- 
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1 i " disks and disk operating systems, 
RS 232, printers, etc. 

"TRS-80 is a registered trademark of Tandy Radio Shack. 



Personal Micro Computers, Inc. 

475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 



■ Reader Service— see page 226 
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TUTORIAL 



More on this handy speed-up 
device for the Shack's Level II BASIC. 



The Useful USR(O) Function 



Terry Kepner 
PO Box 481 
Peterborough, NH 03458 

As I slowly worked my way 
into assembly language 
programming, I discovered the 
usefulness of the Radio Shack 
USR(O) function. To those of 
you who have not yet tripped 
across this utility, USR(O) allows 



you to call assembly language 
routines from BASIC programs. 
This is handy when you want to 
speed up the normally tedious 
graphic functions and string 
manipulations of Level II BASIC. 
There are two primary meth- 
ods used to imbed these rou- 
tines into your program. The 
first method is the easiest for a 
programmer to use, but can lead 



to problems for the end user. It 
involves loading the assembly 
language routine into memory 
via the System command, and 
then using CLOAD for the 
BASIC part of the program. 

Second Method 

The second method takes ad- 
vantage of POKE and lets you 
load the assembly language 



routine as a part of the BASIC 
program itself. To do this you 
place the assembly language in- 
structions in data statements, 
then POKE these statements in- 
to active memory. 

Since the first method re- 
quires loading two different pro- 
grams, user errors may creep in- 
to the programs. The second 
method eliminates this problem, 





Program Listing 


4A59 DD22»24A 


00650 


LD 


(SVMEMA) ,IX 








4A5D FD22I44A 


00660 


LD 


(SVSCRA) , IY 




4A80 


00010 ORG 4A00H 


4A61 CD77 4B 


• 0670 
•06 80 


CALL 


ADDRSS 








00030 !*• TBUG* JAN. 01,1980 *• 


4A6 4 FD23 


• •6 91 

00700 


INC 


IY 






43DD 


00050 RETURN EQU 43DDH 


4A66 DD7E00 


MTU DSPDMP 


LD 


A, (IX! 




)CII 


00060 VIDEO EQU 3C00H 




00720 








•001 


00070 COUNT DBFS 1 


4A69 CD674B 


007 30 


CALL 


DSPRTN 




0001 


00080 BLOCK DEFS 1 




007 40 








0002 

0002 
4A06 FE43 


00090 SVMEMA DEFS 2 

00100 SVSCRA DEFS 2 

00110 

00120 START CP 'C 


4A6C FDE5 


007 50 ; ASCI I 

00760 

00770 

• •7 80 

• 07 90 


COD! RTN 

PUSH 


IY 




4A08 2811 


00130 JR Z.CLS 

00140 

00150 CP 'D' 


4A6E DDE5 


PUSH 


IX (CURR MEM 


PTR 


4A0A FE44 


4A7> El 


00800 
0(818 
00820 


POP 


HL 




4A0C 2827 


00160 JR Z.DUMP 

00170 

00180 CP 'F' 

00190 JP Z.480DH ;REP FIX RTN CHECK 

00200 

00210 CP 'S' 

00220 JP Z, SHIFT 


4A71 ED5B024A 


LD 


DE, (SVHEMA) 




4A0E FE46 
4A10 CA0D48 


4A75 B7 
4A76 ED52 


00830 
00840 
00850 


OR 
BBC 


A 

HL.DE 




4A13 FE53 
4A15 CA014B 


4A78 ED5B044A 
4A7C 19 


00860 
00870 


LD 

ADD 


DE, (SVSCRA) 
HL.DE 






00230 

00250 


4A7D 112E00 
4A80 19 


00880 
00890 
00900 


LD 

ADD 


DE.2EH 
HL.DE 




4A18 C3EA43 


••260 JP 43EAH ;RET-NO HIT 

00270 


4A81 ES 


00910 
• •920 


PUSH 


HL 




4A1B CD274A 


4A82 FDE1 

4A84 3E2E 
4A86 FD77BB 


00930 
00940 
00950 
00960 
00970 


POP 

LD 
LD 


IY 

A, ' . ' 
(IY) ,A 




00290 ;•* CLEAR SCREEN ROUTINE •• 


00310 CLS CALL CLRSCR 


4A1E 21003C 


00320 

00330 LD HL, VIDEO 


4A89 DD7E00 


80980 
00990 
01000 


LD 


A, (IX) 




4A21 223D48 


00340 LD (483DH),HL 

00350 

00 36 JP RETURN 

00378 


4A8C FE30 


CP 


30H 




4A24 C3DD4 3 


4A8E FA994A 


01010 
01020 


JP 


M, ASCEND 




4A27 21M3C 

4A2A 11B13C 


••380 CLRSCR LD HL, VIDEO 
00390 LD DE,VIDEO»l 


4A91 FE5B 
4A93 F2994A 


•its* 

01040 


CP 
JP 


SBH 

P, ASCEND 




4A2D 010004 


00400 LD HC , 40011 




01050 








4A30 3620 


00410 LD (HL),20II 


4A96 FD7700 


01060 


LD 


(IY),A 




4A32 EDB0 


00420 LDIR 




01070 








4A34 C9 


00430 RET 


4A99 FDE1 


■1080 ASCEND 


POP 


IY 






00440 


4A9B DD23 
4A9D 0B 

4A9E 3A004A 


01090 
01100 
01110 
01120 
•113* 


INC 
DEC 

LB 


IX 

BC 

A, (COUNT) 




00460 ; *• DUMP MEMORY ROUTINE •• 


00480 


4A35 CD3245 


00490 DUMP CALL 4532H 


4AA1 3C 


01140 


: HC 


A 




4A38 CD8945 
4A3B 324048 


00500 CALL 4589H 
00510 LI) (484011), A 
00520 


4AA2 32004A 
4AA5 FE04 
4AA7 2803 


01150 
01160 
• 1170 


LD 

CP 


i COUNT) ,A 

4 

Z, SPACE 




4A3E CD8945 


00530 CALL 4589H 


4AA9 C3664A 


0118* 


JP 


Dl PDM P 




4A41 323F48 


00540 LD (483FH) , A 




01190 










00550 


4AAC FD23 


01200 SPACE 


UK 


IY 




4A44 CD274A 


00560 CALL CLRSCR 
00570 


4AAE AF 

4AAF 32004A 


• 121« 

01220 


XOR 

ID 


A 

(COUNT), A .-CLEAR 


COUNT 


4A47 DD2A3F48 
4A4B FD21003C 


00580 LD IX,(483FH! ; MEM LOCN 
00590 LD IY, VIDEO i SCR LOCN 


4AB2 3A814A 
4AB5 3C 


01230 
01241 
01250 


LD 
INC 


A, (BLOCK) 
A 




4A4F 01D000 


00600 LD BC.208 
00610 


4AB6 32014A 


01260 
11270 


LD 


(BLOCK) ,A 




4A52 AF 
4A53 320I4A 


0»620 XOR A 

• •6 30 LD (COUNT), A 


4AB9 FE04 


01280 


CP 


<S 




4A56 32014A 


• •6 40 LD (BLOCK), A 








Program continues 
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4ABB 26A9 


81298 
81368 




JR 


NZ.DSPDMP 


4ABD AT 


•1316 NEWLIN 


XOR 


A 


4ABE 12614A 


• 1326 

• 1336 




u> 


(BLOCK), A .-CLEAR BLOCK 


4AC1 111766 


61346 




LD 


DE.6617H 


4AC4 F019 


61356 




ADD 


IY.DE 


4AC6 FD22944A 


81366 




LD 


(SVSCRA) , IY 


4ACA DD22624A 


61376 




LD 


(SVHEHA) , IX 


4ACE 78 


61386 




LD 


A,B 


4ACr Bl 


61396 




■ 


C 


4AD6 2817 


614M 

• 1411 




n 


Z, DSPRET 


4AD2 CD774B 


• 1421 

• 1431 




CALL 


ADDRSS 


4AD5 PD23 


• 144* 




INC 


IY 


4A07 18BD 


61456 

•146* 




JR 


DSPDHP 


4A09 21863F 


■ 1471 


DSPRET 


LD 


HL.3F6SH 


4ADC 223D48 


01480 




LO 


(483DH) ,HL 


4ADF C3DD4 3 


81498 
81586 




,ip 


RETURN 


4AE2 4F 


61516 


DSPCHR 


r.D 


C,A 


4AE3 CB3F 


81526 




SRL 


A 


4AE5 CB3F 


61538 




SRL 


A 


4AE7 CB3F 


• 154> 




SRL 


A 


4AE9 CB3F 


• 155* 




SRL 


A 


4AEB CDF74A 


61566 




CALL 


CHECK 


4AEE 67 


• 157B 




LD 


H.A 


4AEF 79 


81588 




UJ 


A,C 


4AF8 E68F 


81596 




AND 


6FH 


4AF2 CDF7 4A 


81666 




CALL 


CHECK 


4APS 6F 


61616 




LD 


L.A 


4AF6 C9 


61626 




RBI 




4AF7 C6 3S 


• 1616 


CHECK 


ADD 


A,3»H 


4AF9 FE3A 


81648 




CP 


3AH 


4AFB FA894B 


816S8 




JP 


M. CHECK 1 


4AFE C667 


81666 




ADD 


A, 7 


4 BIB C9 


61676 

61688 
6169* 

017(10 
61718 


CHECK 1 


MH 






)•• MOVE UP/DOWN ROUTNE •* 












• 172* 








4BI1 CD3245 


61736 
• 17 41 


SHIFT 


CALL 


4532H 


4BS4 CD894S 


■ 1751 




CALL 


4589H 


4BB7 324248 


61768 
81776 




LD 


(4842H),A ;SOURCE-HSB 


4B8A CD894 5 


• 17BB 




CALL 


4589H 


4B9D 324146 


61798 
61866 




LD 


(4841H),A ;SOURCE-LSB 


4B16 CD7B45 


61816 
61828 




CALL 


457BH 


4B13 CD894S 


• 1838 




CALL 


4589H ;DEST-HSB 


4B16 324448 


6184* 

• 185* 




LD 


(4844H) ,A 


4B19 CD694S 


• 1866 




CALL 


4589H 


4B1C 324348 


61878 

61886 




LD 


(4B43H),A ,-DEST-LSB 


4B1F CD7B4S 


61898 

81900 




CALL 


457BH 


4B22 CD8945 


• 1911 




CALL 


4589H 


4B25 324648 


• 1921 

• 1931 




LD 


14846!!' ,A jtBYTES - MSB 


4B2B CD894S 


• 1941 




CALL 


4589H 


4B2B 324548 


• 1956 
■ 1966 




LD 


(4845H),A ;IBYTES - LSB 


4B2E 2A4148 


■ 1976 




LO 


HL, (4841H) 


4B31 EDSB4348 81988 




LD 


DE, (4B43H) 


4B3S B7 


81999 




OR 


A ; RESET CARRY 


4B36 ED52 


62686 




SBC 


HL.DE 


4B38 F24D4B 


62816 

82626 




JP 


P, MOVDWN 


4B3B CD554B 


62638 


MOVUP 


CALL 


MSETUP 


4B3E E5 


02840 




PUSH 


HL 


4B3F D% 


• 2(58 




PUSH 


DE 


4B4B El 


82666 




POP 


HL 


4B41 89 


62876 




ADD 


HL.BC 


4B42 E5 


82686 




PUSH 


HL 


4B43 Dl 


62691 




POP 


DE 


4B44 El 


• 21M 




POP 


HL 


4B45 89 


02110 




ADD 


HL.BC 


4B46 2B 


• 2128 




DEC 


HL 


4B47 IB 


02130 




DEC 


DE 


4B48 EDB8 


• 2141 




LDDR 




4B4A C3DD43 


62158 




JP 


RETURN 


4B4D CD554B 


02178 
8218* 


MOVDWN 


CALL 


MSETUP 


4B56 EDB8 


82198 

82288 




LDIR 





4B52 C3DD43 
4B55 21CB3F 
4B58 223D48 

4BSB 2A414B 
4B5E ED5B434I 
4B62 ED4B454I 



4B67 C5 
4B68 CDE24A 
4B6B CI 

4B6C FD7 468 
4B6F FD23 

4B71 FD7566 
4B74 FD23 



4B77 DDES 
4B7 9 Dl 



4B7A 7A 
4B7B CD674B 



4B7E 7B 
4B7F CD674B 



62218 

82228 MSETUP 

82238 

62246 

62258 

82266 

82276 

82286 

82298 

82388 

82310 DSPRTN 

• 2321 

• 2331 

• 234) 
■ 235* 

• 2366 
62376 
6238* 
62396 
62466 
62416 
82426 

62436 ADDRSS 

82446 

82458 

82468 

82478 

82486 

62496 

82566 



PUSH 
CALL 
POP 

IX 

INC 



INC 
RET 



PUSH 
POP 



LD 
CALL 



RETURN 
HL,3FC6H 
(48 3DH) , ill. 

111., (4841IU 
DE, (4843H) 
BC, (4845H) 



BC 

DSPCHR 

BC 

(IY),H 
IY 

IIY),L 
IY 



A,D 
DSPRTN 



A,E 

DSPRTN 




ELECTRONIC 

HANDICAPPER: 

BASKETBALL 

by Rick Sothen, John Laurence, Walter Gavenda 



PREDICTION 

ARIZONA STATE AT ALABAMA 
ALABAMA OVER ARIZONA STATE BY 5 POINTS 

ALABAMA AT ARIZONA STATE 
ARIZONA STATE OVER ALABAMA BY 7 POINTS 



BEAT THE SPREAD!! 



Relax and enjoy the game— you already know the winner. 
You even have a predicted point spread. You know what's 
happening in all the other games, too. 

BASKETBALL, first in the ELECTRONIC HANDICAPPER 
series, will introduce you to the benefits of predicting in 
advance the winners of this season's basketball games. 
This two-tape package gives you power ratings to get you 
started. You keep the data tape informed of the current 
week's wins, losses and points with about an hour of your 
input time each week. The program then calculates a 
winner and point spread for you to use 

Last season, our test market was able to predict 85% of the 
winners with a point spread accuracy of 64%. One week, 
five upsets were accurately predicted. 

Now, Acorn doesn't guarantee any specific percentage of 
accuracy, and we certainly don't want to encourage 
anyone to develop any bad habits ELECTRONIC 
HANDICAPPER: BASKETBALL is designed to enable 
you to pick winners and predict point spread with a degree 
of accuracy which significantly exceeds the laws of 
chance. 

The two-tape package is $99.00 and requires Level II 16K 
TRS-80." You can put it on disk if your system is disk 
based. 

We're betting that you'll enjoy this and other fine Programs 
such as CHECKBOOK PLUS ($29.95) and SUPERSCRIPT 
($29.95 each) from Acorn Software Products. Ask for these 
and other quality Acorn programs at your local computer 
store 

'TRS-80 Is • trademark Of Tandy Corp. 




DEALER INQUIRIES INVITED 



n * 

Software Products, Inc. 



§■• 



634 North Carolina Avenue. S.E.. Washington. D.C. 20003 



•Reader Service— see page 22b 
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SOFTWARE! 



rwNis sorrwAM 4 



-..-. • 1"! . 



Yes! Quality Software for the TRS-80 is now 
written & available. BCC is pleased to be able to 
present some very fine software now with even 
more available in the very near future. Also we 
develop custom designed software for your 
every need. Write us for a FREE price quote. 

* i ■ , n .,, -- p-fr,. aj_.r> rtniii ,t *■ ii "r i - r r 

For Software Think BCC ^2> 



o Mail Base 80 _>»o 1 <».<uir.. *« i <. drw..> $»«.9s 

HOP Hlbqulrti ASK * 4 dr I vaa)S 129. 95 
a aAsr»« ACCESS ptoftN utile* kaapa track ol an unlimited nabar of wltln. tlv 
It allow, diract iiiiii of Information la an» ordar. Today, I lac all propla »ho 
nava outatandlna bill. 4 tomorrow product a Mat la lip-coda ordar. EXCELLEUT! ' 

d Oil Delivery m u <mqui«k a« 4 4 art*..) «iu for pn» »««.. 

A ..lira lor lha*«0a. Thla ayilta handla. cvarythlnit for th. haat ln» Indualry 

O VOndOr *» 1 ("aouirra <.a« 4 2 driva.) SJ9.95 

Ifci* profraa kaapa track of an unltaltad nuabtr (»S0 par dllkl of vandora. Allot 
direct accaaa of codad Information by vandor nuabar. 4 alao paraita iciiu by 
varloua othar ftalda. 

v^sa. For Supplies Think BCC ^zQ/ 
o Disks & Tapes 



^ Inch dlakattrs 1M Brand $49.95 (10 In plat, caaa) 

_.. In.h dltkalta'a IN »rand Sb4.9b (Box of 10) i^'Varbat la 519.91 (So. of 10) 

Caaaattaa Vary Kl»h Quality Slo/doi CZO'a. ADO "n STAC at.ckabla caaa.ttc 

holdara. Each hold* ■ caaaattaa. S1.49«j 

O PriflterS Tha fabulous USE I rmlXTE* »t ,-har ASCII with Tractor f>ad 4 2* 
Ruffar. Thla prlatar Juat can't ba baattl! 56*9. '» (2 for SIMM. 00) 

UCOHDITIOHED CEKTaOatlCS 102A ( JJ0 t hart/sec • • ' ) 51500.00 



M«lrr Chaff* E "" 0M * 

Vim Sifnalurr _ 



ORDER NOW All procrama coma on quality ra«*llra Profrim*. arr availabla on dukrllr [or 
additional chaff* of 17 00 par ordtr NYS rraidanta tM TV (hack bote, of .lama bain* ordarad 
• of itrma ordarad Total amount anclovad i All itama muil br prepaid 

Bourrut Consulting Corporation *> 57 

81 Frwndly fld Sm.thtcxun.nv 11787 
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COMPUTER 
PIRATES 

-OflTfl 
THIEVES 

ARE HERE... 

Don't let computer pirates: DIVINE your DATA 

FILCHE your FILES 
PERUSE your PROGRAMS 

Protect them all with CRYPTEXT, the hardware 
encryption module that brings ultra-high level 
security to the small computer user. Once 
encrypted, your files can be stored or trans- 
mitted in strictest privacy. A single CRYPTEXT 
unit will differentially control the medical, 
legal or financial records, mailing lists, and 
design data for an entire firm. 
Breaking CRYPTEXT encrypted data is like un- 
scrambling an egg. We don't say its impossible 
but we have 3 oz . of fine gold waiting for the 
first person who succeeds in breaking our test 
message . 
SECURITY SYSTEMS FOR USE WITH : 

TRS-80 APPLE II SUPERBRAIN N0RTHSTAR 




DEC. 


HEX 


ASCII 


32 


20 


SPACE 


33 


21 


! 


34 


22 




35 


23 


« 


36 


24 


S 


37 


25 


% 


38 


26 


& 


39 


27 




40 


28 


( 


4' 


29 


) 


42 


2A 


. 


43 


2B 


+ 


44 


2C 




45 


2D 


- 


46 


2E 




47 


2F 


/ 


48 


30 





49 


31 


1 


50 


32 


2 


51 


33 


3 


52 


34 


4 


53 


35 


5 


54 


36 


6 


55 


37 


7 


56 


38 


8 


57 


39 


9 


58 


3A 




59 


3B 




60 


3C 


< 


61 


3D 


= 


62 


3E 


> 


63 


3F 


9 


64 


40 


@ 


65 


41 


A 


66 


42 


B 


67 


43 


c 


68 


44 


D 


69 


45 


E 


70 


46 


F 


71 


47 


G 


72 


48 


H 


73 


49 


I 


74 


4A 


J 


75 


4B 


K 


76 


4C 


L 


77 


4D 


M 


78 


4E 


N 


79 


4F 






DEC. HEX ASCII 


80 


50 


P 


81 


51 


Q 


82 


52 


R 


83 


53 


S 


84 


54 


T 


85 


55 


U 


86 


56 


V 


87 


57 


w 


88 


58 


X 


89 


59 


Y 


90 


5A 


z 


91 


5B 


t 


92 


5C 


I 


93 


5D 


- 


94 


5E 


- 


95 


5F 


_ 


96 


SO 


11 


97 


61 


a 


98 


62 


b 


99 


63 


c 


100 


64 


d 


101 


65 


e 


102 


66 


f 


103 


67 


Q 


104 


68 


h 


105 


69 


1 


106 


6A 


1 


107 


6B 


K 


108 


6C 


1 


109 


6D 


ID 


110 


6E 


n 


111 


6F 





112 


70 


P 


113 


71 


q 


114 


72 


r 


115 


73 


s 


116 


74 


1 


117 


75 


u 


118 


76 


V 


119 


77 


w 


120 


78 


X 


121 


79 


y 


122 


7A 


z 


123 


7B 


1 


124 


7C 


. 


125 


7D 




126 


7E 




127 


7F 





Character Codes Decimal & Hexadecimal 



but introduces its own: conver- 
sion. 

BASIC uses decimal numbers 
when POKEing and assembly 
language uses hexadecimal 
numbers for its instructions. 

This means that the program- 
mer must convert the hex- 
adecimal numbers into decimal 
in order to use the POKE pro- 
cess. This is a painful and bor- 
ing procedure. There is also a 
good possibility that the pro- 
grammer will make an error. 

It didn't take me long — three 
Opcodes — to realize that doing 
it that way was for the birds. 

So, I wrote a short program 
that did this chore for me and 
also produced a hard copy for 
future use. 

Since I have found this hard 
copy indispensable, I've decided 
to share it with the rest of 



computerdom. The rest of this 
article is the Z-80 Opcode 
Hexadecimal-to-Decimal Con- 
version Chart. Also included is a 
hex-decimal listing of the ASCII 
codes, including both upper and 
lowercase characters. (The new 
Radio Shack manual leaves out 
the lowercase letters.) 

I hope you find this chart to be 
as useful as I find it.H 



Hexadecimal to Decimal 




Conversion 






Chart 




00 







018405 


1 , 


132, 5 


02 






03 






04 






05 






0620 




32 
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Haxadacimal 


Decimal 


Haxadacimal 


Decimal 


07 


7 


7B 


1 2 3 


08 


8 


7C 


124 


09 


9 


7n 


125 


0A 


10 


7E 


126 


OB 


11 


7F 


127 


DC 


12 


80 


128 


on 


1 3 


81 


129 


0E20 


14, 32 


82 


130 


OF 


1 5 


83 


1 31 


102E 


16, 46 


84 


132 


118 4 5 


17, 132, 5 


85 


133 


12 


18 


86 


134 


11 


19 


87 


135 


14 


20 


88 


136 


15 


21 


89 


1 37 


1620 


22, 32 


8A 


138 


17 


23 


8B 


139 


182E 


24, 46 


8C 


140 


1 9 


25 


8D 


141 


1A 


26 


8E 


142 


1B 


27 


8F 


143 


1C 


28 


90 


144 


ID 


29 


91 


145 


1E20 


30, 32 


92 


146 


IF 


!1 


93 


147 


202E 


32, 46 


94 


148 


218405 


33, 132, 5 


95 


149 


22 8 4 D ■-. 


34, 132. 5 


96 


150 


23 


35 


97 


151 


24 


36 


98 


152 


25 


37 


99 


153 


2620 


38, 32 


9A 


154 


27 


39 


9B 


155 


1 282F 


4 0, 4 r, 


9C 


156 


29 


41 


9D 


157 


2A8405 


42, 132.5 


9E 


158 


2B 


43 


9F 


159 


2C 


44 


A" 


160 


2D 


45 


A1 


161 


2E20 


46, 32 


A2 


162 


2F 


47 


A3 


163 


302E 


48, 46 


A4 


164 


318405 


49, 132, 5 


A5 
A6 


165 ; 

166 


328405 


50, 132, 5 


33 


51 


A? 


167 


34 
35 


52 
53 


AS 
A9 


168 
169 


3620 


54, 32 


AA 


170 


37 


55 


AB 


171 


182E 


56, 46 


AC 


172 


39 


57 


AD 


173 


3A8405 


58, 132, 5 


AE 


174 i 


3B 


59 


AF 


175 


3C 


60 


BO 


1 76 


3D 


(.1 


B1 


177 


3E20 


62, 32 


B2 


179 


3F 


63 


B3 


179 


40 


64 


B4 


180 


41 


65 


B5 


181 


42 


66 


B6 


182 


43 


67 


B7 


183 


44 


68 


B8 


184 


45 


69 


B9 


185 


4 6 


70 


BA 


186 


47 


71 


BB 


187 


48 


72 


BC 


lag 


49 


73 


BD 


189 


4A 


74 


BC 


190 


4B 


75 


BF 


191 


4C 


76 


CO 


192 


4D 


77 


C1 


193 


4F 


7S 


C28405 


194, 132, 5 


4P 


79 


C3 8405 


195, 132, 5 


50 


80 


C48405 


196, 132, 5 


51 


■ 1 


C5 


197 


52 


• 2 


C620 


198, 32 


53 


83 


C7 


199 


54 


84 


C8 


200 


55 


85 


C9 


201 


56 


Hh 


CA8405 


202, 132, 5 


i 57 


87 


CBOO 


201, 


58 


88 


.-HOI 


203, 1 


59 


89 


CB02 


203, 2 


5A 


90 


CB03 


203, 3 


SB 


91 


CB04 


203, 4 


5C 


92 


CB05 


203, 5 


1 5D 


93 


C306 


203, 6 


5K 


94 


CB0 7 


203, 7 


5f 


95 


CB08 


203, 8 


60 


96 


CB09 


203, 9 


61 


97 


CBOA 


203, 10 1 


62 


98 


CBOB 


203, 11 


63 


99 


CBOC 


201, 12 


64 


100 


CBOD 


203, 13 


65 


101 


CBOE 


203, 14 


66 


102 


CBOF 


203, 15 


67 


103 


CB10 


203, 16 


68 


104 


CB'- 


203, 17 


69 


105 


CB1 2 


203, 18 


6A 


106 


CB13 


203, 19 


6B 


107 


(B1 4 


201, 20 


6C 


108 


CB15 


201, 21 


6D 


109 


<:bk. 


203, 22 


SB 


110 


CB17 


203, 23 


6P 


111 


CB18 


203, 24 


70 


112 


CB19 


203, 25 


71 


113 


CB1A 


203, 26 


72 


114 


CB1B 


203, 27 


73 


115 


CB1C 


203, 28 


74 


116 


CB1D 


203, 29 


75 


117 


CB1E 


203, 30 


76 


118 


CB1F 


203, 31 


77 


119 


CB20 


20 !, 32 


78 


120 






79 


121 






7A 


122 




Program continues 



SMALL BUSINESS SYSTEMS GROUP, INC. 

the company who brought you real TRS-80 business software 
HARDWARE 



NEC 5510 Spinwriter 2995 

DATAROYAL 5000 1495 

Okidata Microline BO 695 
Originate^nswer Modem 189 

U S Robotics 330 Modem 3 1 
The Connection " 

with ST80 III C 439 

Lynx 239 

The Source 95 

RS232C board 99 

1 6K 250 ns N EC Memory 75 

Box 10 5 V* " Diskettes 35 

Box 10 8" Diskettes 49 

Box 8 % x 1 1 Paper 33 

Box 14 7/8" Paper 43 

4 Drive Cable 49 

2 Drive Cable 35 

Model II Cables ask 

Ribbons, etc. ask 



16K Level II 799 

64K Model II 3899 

48K 2 disk Model III 2614 

64K Superbrain 3.0 2995 

48K Zenith Z89 2595 

Atari 800 995 

Atari 400 595 
64K Altos ACS8000-2, 

Soroc 120, CP/M 5645 

GTC 100A Terminal 985 

Soroc IQ120 985 

Zenith Z1 9 985 

80 track MPIsgle drive 595 

80 track MPI dble drive 1095 

40 track Siemans 390 

8' ' Siemans for Mod II 1 049 

Dual Siemans for Mod II 1595 

Z89 Add-on drive 525 

32K Expansion Interface 490 



SOFTWARE 

MOD I MOD 

Name &• Address 99 195 

Inventory 195 325 

CPA Client Billing 350 650 

3 Disk Coor AR,AP,GI 350 950 

Stand alone AR.AP or GL 125 225 

Payroll 125 225 

AR with Invoicing 275 375 

Stock Control 225 

Dental Billing 600 1200 

Personal Finance (cmpled) 50 79 
6 Games by Lance Micklus 75 

ST80III" communications 150 200 
VTOS 4.0 by Randy Cooke 99 

SORT80 59 99 



WRITE FOR NEW 
CATALOG 



DEALER INQUIRIES 
INVITED 



We also have CP/M, Wordstar, Electric Pencil, Pearl, 
Microsoft, Superbrain Business Software, and much 
much more. 

TRS-80 is a trademark of Tandy Corp. 

COMING SOON!!! 

SBSG Business Software on the Zenith and Altos 



$ 



Small Business Systems Group, Inc. 
6 Carlisle Road 
Westford, MA 01886 
(617) 692-3800 

Our 24 hour/day 

on-line computer and 

message center. 

FORUM-80 
1-617-692-3973 
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DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 



m 




ISO-1 

Power Line Spikes, Surges & Hash could be the culprit) 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
'ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $56.95 

'ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 

(6 sockets total); integral Spike/Surge Suppression, 

1875 W Max load. 1 KW either bank $56.95 

•SUPER ISOLATOR (ISO-3), similar to ISO 1 A 

except double filtering 8t Suppression .... $85.95 
'ISOLATOR (ISO-4). similar to ISO-1 A except 

unit has 6 individually filtered sockets .... $96.95 
"ISOLATOR (ISO-5), similar to ISO 2 except 

unit has 3 socket banks, 9 sockets total . . . $79.95 
•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00 
•CKT BRK R/SWITCH/PILOT any model 

(-CBS) Add $14.00 

MM PHONE ORDERS 1-617-655-1532 

/3SaV Electronic Specialists, Inc. 



^58 



171 South Main Street, Natick. Mass. 01760 



Oept.8M 



ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 

(New Available For Model II Also) 
•FORECASTING * RISK ANALYSIS • U.S. MACRO MODEL 
If you're serious about improving your business 
with a computer, why not use the best business planning software 
available? Or David M Chereb has made the most powerful and 
successful business analytical techniques available to micro 
computer users. 

All programs listed below are in Basic, for 32K (or more) disk 
based TRS-80 systems. 

BUSINESS PLANNING PACKAGE far FORE- 
CASTING An integrated set of forecasting programs 
to handle a variety of business forecasting needs 
from Trend Analysis to Advanced Multiple Regres- 
sion (100 pg User Manual) ) 99 
INVESTMENT RISK ANALYSIS • The major ingred- 
ient in any investment is uncertainty. This 
program accounts for cost changes, shifting 
revenue streams and interest rate fluctuations. 
Now you can manage risk. (35 pg. User Manual) 
198 
U.S. SIMULATION MOOEL Knowing where the 

economy is going and how it reacts to government 
fiscal and monetary actions can save you a lot of 
money. This is a user oriented economic situation 
model constructed to professional standards (SO 
pg. User Manual) 5 199 
NOTICE TO CUSTOMERS: 

Because of the tremendous increase in recent 
orders, our shipping response time has slowed We 
are expanding in order to correct this situation. But 
for the next month our shipping date mill average one 
week after receipt of your order 

To order CALL 213/424 3652, or write to APPUEO ECONOMIC 
ANALYSIS. 4005 Locust Ave., Long Beach, CA 90807. 



Hexadecimal 


Decimal 


Hexadecimal 


Decimal 


CB21 


203, 33 


CB9C 


203, 156 


CB22 


203 


34 


CB9D 


203, 157 


CB23 


203 


35 


CB9E 


203, 158 


CB24 


203 


36 


CB9F 


203, 159 


CB25 


203 


37 


CBA0 


203, 160 


CB2C 


203 


38 


CBA1 


203, 161 


CB27 


203 


39 


CBA2 


203, 162 


| CB28 


203 


40 


CBA3 


203, 163 


CB29 


203 


41 


CBA4 


203, 164 


CB2A 


203 


42 


CBA5 


203, 165 


CB2B 


203 


43 


CBA6 


203, 166 


CB2C 


203 


44 


CBA7 


203, 167 


CB2D 


203 


43 


CBA8 


203, 168 


CB2E 


203 


46 


CBA9 


203, 169 


CB2F 


203 


47 


CBAA 


203, 170 


CB38 


203 


56 


CBAB 


203, 171 


CB39 


203 


57 


CMC 


203, 172 


CB3A 


203 


58 


CBAD 


203, 173 


CB3B 


20 3 


59 


CBAE 


203, 174 


CB3C 


203 


60 


CBAF 


203, 175 


CB3D 


203 


61 


CBBO 


203, 176 


CB3E 


203 


62 


CBB1 


203, 177 


CB3F 


20 3 


63 


CBB2 


203, 178 


CB40 


203 


64 


CBB3 


203, 179 


CB41 


203 


65 


CBB4 


203, 180 


CB4 2 


203 


66 


CBBS 


203, 181 


CB4 3 


203 


67 


CBB6 


203, 182 


CB44 


203 


68 


CBB7 


203, 183 


CB4 5 


203 


69 


CBB8 


203, 184 


CB46 


203 


70 


CBB9 


203, 185 


CB47 


203 


71 


CBBA 


203, 186 


CB4B 


203 


72 


CBBB 


203, 187 


CB4 9 


203 


73 


CMC 


203, 188 


CB4A 


203 


74 


CBBD 


203, 189 


CB4B 


203 


75 


CBBE 


203, 190 


CB4C 


203 


76 


CBBF 


203, 191 


CB4D 


203 


77 


CBC0 


203, 192 


CB4E 


203 


78 


CBC1 


203, 193 


CB4F 


203 


79 


CBC2 


203, 194 


CB50 


203 


80 


CBC3 


203, 195 


CB51 


203 


81 


CBC4 


203, 196 


CB52 


203 


82 


CBC5 


203, 197 


CB5 3 


20 3 


83 


CBC6 


203, 198 


CB54 


203 


84 


CBC7 


203, 199 


CB55 


203 


es 


CBC8 


203, 200 


case 


203 


86 


CBC9 


203, 201 


CB57 


203 


87 


CBCA 


203, 202 


CB5B 


203 


88 


CBCB 


203, 203 


CB59 


203 


89 


CBCC 


203, 204 


CB5A 


203 


90 


CBCD 


203, 205 


CB5B 


203 


91 


CBCE 


203, 206 


CB5C 


203 


92 


CBCF 


203, 207 


CB5D 


203 


93 


CBD0 


203, 208 


CB5E 


203 


94 


CBD1 


203, 209 


CB5F 


203 


95 


CBD2 


203, 210 


CB60 


203 


96 


CBD3 


203, 211 


CB61 


203 


97 


CBD4 


203, 212 


CB62 


203 


98 


CBD5 


203, 213 


CB63 


203 


99 


CBD6 


203, 214 


CB64 


203 


100 


CBD7 


203, 215 


CB65 


203 


101 


CBD8 


203, 216 


CB66 


203 


102 


CBD9 


203, 217 


CB67 


203 


103 


CBDA 


203, 218 


CM* 


203 


104 


CBDB 


203, 219 


CB69 


203 


105 


CBDC 


203, 220 


CB6A 


20 3 


106 


CBDD 


203, 221 


CB6B 


203 


107 


CBDE 


203, 222 


CB6C 


203 


108 


CBDF 


203, 223 


CB6D 


203 


109 


CBEO 


203, 224 


CB6E 


203 


110 


CBE1 


203, 225 


CB6F 


203 


1 11 


CBE2 


203, 226 


CB70 


203 


112 


CBE3 


203, 227 


CB71 


203 


113 


CBE4 


203, 228 


CB72 


203 


114 


CBE5 


203, 229 


CB7 3 


203 


115 


CBE6 


203, 230 


CB74 


203 


116 


CBE7 


203, 231 


CB75 


203 


1 17 


CBE8 


203, 232 


CB76 


203 


118 


CBE9 


203, 233 


CB77 


203 


119 


CBEA 


203, 234 


CB78 


203 


120 


CBEB 


203, 235 


CB79 


203 


121 


CBEC 


203, 236 


CB7A 


203 


122 


CBED 


203, 237 


CB7B 


203 


123 


CBEE 


203, 238 


CB7C 


203 


124 


CBEF 


203, 239 


CB7D 


203 


125 


CBF0 


203, 240 


CB7E 


203 


126 


CBF1 


203, 241 


CB7F 


203 


127 


CBF2 


203, 242 


CB80 


203 


128 


CBF3 


203, 243 


CB81 


203 


129 


CBF4 


203, 244 


CB82 


20 3 


130 


CSFS 


203, 245 


CB83 


203 


131 


CBF6 


203, 246 


CB84 


203 


132 


CBP7 


203, 247 


CMS 


203 


133 


CBF8 


203, 248 


CB86 


203 


134 


CBF9 


203, 249 


CM? 


203 


135 


CBFA 


203, 250 


CBS 8 
CBS 9 


203 
203 


136 
137 


CBFB 
CBTC 


203, 251 
203, 252 


CB8A 
CB8B 

CMC 

CB8D 
CB8E 
CB8F 
CB90 
CB91 
CB92 


203 
203 
203 
203 
203 
203 
203 
203 
203 


138 
139 
140 
141 
142 
143 
144 
145 
146 


CBTD 

CBFE 

CBFF 

CC8405 

CD8405 

CE20 

cr 

00 

D1 

D2B405 

D320 

D48405 

D5 

D620 

D7 


203, 253 
203, 254 

203, 255 

204, 132, 5 

205, 132, 5 

206, 32 
207 
208 
209 

210, 132, 5 

211, 32 

212, 132, 5 
213 

214, 32 
215 


CB9 3 
CB94 
CB95 
CB96 


203 
203 
203 

203 


147 
148 
149 
150 


CB97 
CB98 


203 
203 


151 
152 


CB99 
CB9A 


203 
203 


153 
154 


OB 
D9 


216 

217 


CB9B 


203 


1S5 



104 • 80 Microcomputing, October 1980 



• Reader Service— see page 226 



Hexadecimal 


Decimal 




Hexadecimal 


Decimal 








DA8 A OS 


211, 


132, S 




KD6 2 


237, 


98 








DB20 


219, 


32 




FD67 


237, 


10] 








DCB405 


220, 


132, 5 




■HI 


237, 


104 








DD09 


221, 


9 




ED69 


237, 


105 








DD19 


221. 


25 




ED6A 


237, 


1 06 








DD21840S 


221, 


33, 132 


5 


F.D6F 


237, 


• 1 1 








DD22B405 


221, 


34, 132 


5 


ED72 


237, 


1 1 4 








DD2 3 


221, 


35 




ED738405 


237, 


115, 


132, 5 




DD29 


221 , 


41 




EI) 7 8 


237, 


120 








DD2AB405 


221, 


42, 132 


5 


F.D79 


237, 


121 








DD2B 


221 , 


43 




F.D7A 


237, 


122 








DD34Q5 


221 , 


52, 5 




ED7B840'- 


237, 


123, 


132, r . 




DD3505 


221, 


53, 5 




FDAO 


217, 


160 








DD360520 


221, 


54, 5, 32 


EDA1 


237, 


161 








DD3 9 


221 , 


57 




EDA2 


237, 


162 








DD460S 


221, 


70, 5 




EDA3 


237, 


163 








OD4E0S 


221, 


78, 5 




EDA8 


237, 


168 








DDS605 


221, 


86, S 




EDA9 


237, 


169 








DD5F.05 


221 , 


94, S 




EDAA 


237, 


170 








DD6605 


221, 


102, 5 




EDAB 


237, 


171 








DD6E05 


221, 


110, 5 




ED BO 


237, 


176 








DD7005 


221, 


112, S 




EDB1 


237, 


177 








007105 


221 , 


113, 5 




EDB2 


237, 


178 








DD7205 


221, 


114, 5 




EDB3 


237, 


179 








DD7305 


221, 


115, 5 




EDB8 


237, 


184 








DD7405 


221 , 


116,5 




EDB9 


237 , 


1 85 








DD7S0S 


221, 


117, 5 




EDBA 


237 , 


1 86 








DD7705 


221, 


119, S 




EOBB 


237, 


i m 








DD7E05 


221, 


126, S 




EE20 


238, 


32 








DDB60S 


221, 


134, 5 




EF 


239 










DO! BO 5 


221, 


142, 5 




FO 


240 










DD9605 


221, 


150, 5 




Fl 


241 










DD9E05 


221 , 


158, 5 




F28405 


242, 


132, 


5 






DDAS05 


221, 


166, S 




F3 


243 










DDAE05 


221 , 


174, 5 




F48405 


244, 


132, 


5 






DDB60S 


221, 


182, 5 




F5 


245 










DDBE05 


221, 


190, 5 




F620 


246, 


32 








DDCB0506 


221, 


203, 5, 


6 


F7 


247 










DDCB05DE 


221, 


203, S, 


14 


FB 


248 










DDCB0516 


221, 


203, 5, 


22 


M 


249 










DDCB051E 


221, 


203, 5, 


30 


FAB405 


250, 


132, 


5 






DDCB0526 


221, 


203, 5, 


38 


PB 


251 










DDCB052E 


221 , 


203, 5, 


46 


FCB405 


252, 


132, 


5 






DDCB0S3E 


221, 


203, 5, 


62 


FD09 


253, 


9 








DDCB0546 


221, 


20 3, 5, 


70 


FD19 


253, 


25 








DDCB0S4E 


221, 


203, 5, 


78 


FD21840S 


253, 


33, 


1 32 


5 




DDCB0556 


221 , 


203, 5, 


86 


FD22B405 


253, 


)«, 


132 


5 




DDCB055E 


221 , 


203, S, 


94 


FD23 


253, 


35 








DDCB0566 


221 , 


203, 5, 


102 


FD29 


253, 


41 








DDCB056E 


221 , 


203, 5, 


110 


FD2A8405 


253, 


42, 


1 32 


5 




DDCB0576 


221 , 


203, 5, 


118 


FD2B 


253, 


43 








DDCB057E 


221 , 


203, 5. 


126 


FD340S 


253, 


52, 


5 






DDCR0 5B6 


221, 


203, 5, 


134 


FD3505 


253, 


53, 


5 






DDCB058E 


221, 


203, 5, 


142 


FD360520 


253, 


54, 


5, 


12 




DDCB0S96 


221, 


203, 5, 


150 


FD39 


253, 


57 








DDCB059E 


221, 


203, 5, 


158 


FD4605 


253, 


70, 


5 






DDCB0SA6 


221 , 


203, 5, 


166 


FD4E05 


253, 


78, 


5 






DDCB05AE 


221 , 


203, 5, 


174 


FD560S 


2S3, 


86, 


5 






DDCB05B6 


221 , 


203, 5, 


182 


FDSE05 


251, 


94, 


5 






DDCB05BE 


221, 


203, 5, 


190 


FD660S 


253, 


102, 


5 






DDCB05C6 


221 , 


203, 5, 


198 


FD6E05 


253, 


110, 


S 






DDCB05CE 


221 , 


203, 5, 


206 


FD7005 


253, 


1 12, 


5 






DDCB0 5D6 


221 , 


203, 5, 


214 


FD7 1 5 


253, 


113 


5 






DDCB05DE 


221, 


203, 5, 


222 


FD7205 


253, 


114, 


5 






DDCB05E6 


221 , 


203, 5, 


230 


FD7 305 


2S3, 


115, 


5 






DDCB05EE 


221, 


203, 5, 


238 


FD7405 


253, 


116 


5 






DDCB05F6 


221 , 


203, 5, 


246 


FD7505 


253, 


117 


5 






DDCB05PE 


221 , 


203, 5, 


2S4 


FD7705 


253, 


1 19 


s 






DDE1 


221 , 


22S 




FD7E05 


253, 


126 


s 






DDE 3 


221 , 


227 




FD8605 


253, 


134 


5 






DDES 


221, 


229 




FDBE05 


253, 


142 


5 






DDE 9 


221, 


233 




FD9605 


253, 


1S0 


5 






DDF 9 


221, 


249 




FD9E05 


253, 


15B 


5 






DE20 


222, 


32 




FDA60S 


2S3, 


166 


5 






or 


223 






FDAE05 


253, 


174 


S 






EO 


224 






PDB605 


253, 


182 


5 






El 


225 


















E2B405 


226, 


112, 5 




FDBE05 


253, 


190 


5 






E3 


227 






FDCB0506 


253, 


203 


5, 


6 




E4B405 


22B, 


132, 5 




PDCB050E 


253, 


203 


5, 


14 




ES 


229 






PDCBOS16 


253, 


203 


5, 


22 




E620 


230, 


32 




FDCB0S1E 


253, 


203, 


5, 


30 




E7 


231 






FDCB0526 


253, 


203 


5, 


38 




E8 


232 






FDCB052E 


2S3, 


203 


5, 


46 




E9 


233 






FDCB0S3E 


253, 


203, 


5, 


62 




EA840S 


234, 


132, 5 




PDCBo546 


253, 


203 


5, 


70 




EB 


235 






FDCB054E 


253, 


203 


5, 


78 




EC8405 


236, 


132, S 




FDCB0S56 


2S3, 


203, 


5, 


86 




ED40 


237, 


64 




FDCB055E 


2S3, 


203 


5, 


94 




ED41 


237, 


65 




FDCB0566 


253, 


203 


5, 


102 




ED42 


237, 


66 




FDCB056E 


253, 


203 


5, 


110 




ED438405 


237, 


67, 132 


, S 


FDCB0576 


253, 


203 


5, 


118 




ED4 4 


237, 


68 




FDCB057E 


253, 


203 


5, 


126 




ED44SS 


237, 


68, 85 




FOCB0586 


253, 


203 


5, 


134 




ED46 


237 


70 




FDCB058E 


253, 


203 


5, 


142 




ED4 7 


237 


71 




FDCB0596 


253, 


203 


5, 


150 




ED48 


237 


72 




FDCB0S9E 


253, 


203 


5, 


158 




ED 4 9 


237 


73 




FDCB05A6 


2S3, 


203 


5, 


166 




ED4A 


237, 


74 




FDCB05AE 


253, 


203 


5, 


174 




ED4BB40S 


237 


75, 132 


, 5 


FDCB05B6 


253, 


203 


5, 


182 




ED4D 


2 37 


77 




FDCB05BE 


253, 


203 


5, 


190 




ED4F 


237 


79 




FDCB0SC6 


253, 


203 


5, 


19B 




ED50 


237 


80 




FDCB05CF. 


253, 


203 


3, 


206 




ED51 


237 


81 




FDCB0SD6 


253, 


203 


5, 


214 




EDS2 


237 


82 




FDCB05DE 


253, 


203 


5, 


222 




ED538405 


237 


B3, 1)2 


, 5 


FDCB0SE6 


253, 


203 


5, 


230 




EDS6 


237 


86 




FDCBOSEE 


253, 


203 


5, 


238 




EDS 7 


237 


87 




FDCB05F6 


253, 


203 


S, 


246 




EDSB 


237 


88 




FDCB05FE 


253, 


203 


5, 


254 




ED59 


237 


89 




FDE1 


2S3, 


225 








EDSA 


237 


90 




FDE3 


253, 


227 








ED5B840S 


237 


91, 132 


, 5 


FDE5 


2S3, 


229 








ED5E 


237, 


94 




FDE9 


253, 


233 








ED5F 


237 


95 




FDF9 


253, 


249 








ED60 


237 


96 




FE20 


254, 


32 








ED61 


237 
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This Weekend: 

STIK 

IT.... 
••to your 



Thais right 1 EsmarVs VIDIET-STIK hghl pan hat the TRS-80 CONNECTION 
for LEVEL I A II Your 4K to 48K TRS-80 System will come alive under your 
VIDIET-STIK within minutes of its arrival That's because there are no wires to 
solder or traces to cut You re up and running as fast as you can plug the 
interface into your system's cassette EAR-jack. CLOAD our custom LIGHT- 
WAVE demonstration software and RUN. And because the interface has a 
plug for your recorder, you won't have to unplug it again when loading your 
other software tapes The interface allows them to pass right thru whenever 
you're not using the pen It's exclusive "switched tip" design means the pen's 
electrically isolated from your system when it's not in use Just point & press' 
Its that simple Plug. CLOAD and RUN And have we got the software for you 
to RUN with 1 Our demonstration tape includes a calibration program (used to 
adjust the CRT's brightness and contrast) plus STIK-TAC-TOE. AWARI and 
TOWERS. Two challenging games and a puzzle that will keep grownups and 
children Stik'ing it to your TRS-80 tor hours. And there are instructions 
provided so you can begin writing your own light pen programs (lightware) 
for fun or profit (Level II) Or. iust sit back and enjoy our LIGHT-WAVE tapes 
each month Esmarks unmatched commitment to lightware can bring you up 
to five new games, puzzles, drills & educational quizes or simulations each 
month Our current LIGHT-WAVE releases are 



LIGHT-PAK2 — LIGHTPEG (4 peg-|ump puzzles) 
ENDRUN (Othello with a twist ) 
LIFE9 (Conway's LIFE with mutations) 
Price $19 95 (including postage & handling) 
LITEGAMMON (Backgammon you'll Stik with) 
STIKWUMPUS (Caves with a little Me ) 
MAZEMASTER (Maze after maze to poke thru) 
PRICE $19.95 (including postage & handling) 



(LEVEL II) 



LIGHT-PAK 3 
(LEVEL II) 



Order yours now and we'll include a free copy of FLASHBACK, Esmarks 
newsletter dedicated to the latest news in lightware applications And. don t 
forget to tell your friends The VIDIET-STIK can also be ordered for use on 
most Other micro systems using the following processor chips 



8080 



Z80 



6800 



6502 



All that's required is a standard cassette jack leading to Ground and a 
readable single bit input port Driver software is provided along with 
instructions tor writing lightware applications. And tell your local Dealer that 
Esmark's got a Dealer package he won't want to miss out on. Delivery is 3 to 6 
weeks from receipt of your order. COO 's are $3.00 extra but will be shipped 
within two weeks All prices are FOB Mishawaka. Indiana Indiana residents 
add 4% state sales tax 



ALSO COMING FROM ESMARK 

[ ) TRS-80 Pnnter interlace (Cassette AUX-iack interface for all RS232 
printers Includes LLISTA LPRINT software) 

J ] TRS-80 RS232 Communications Interlace (Makes your TRS-80 a full 
I/O terminal to timesharing systems the world over Gives you 
intelligent or dumb terminal capabilities at 110 or 300 BAUO Also 
includes Pnnter Interlace above with 20 mA current loop 8 TTL level 
I/O options ) 

— TRS-80 is a trademark of the Tandy Corporation — 
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* ^40 

INCORPORATED 

507 Mi E. McKINLEY HWY. MISHAWAKA. IN 46544 
(219) 255-3035 



$62 




PLUS $1.50 
•ELECTRONIC SYSTEMS MARKETING POSTAGE & 

HANDLING 



• Reader Service— see page 226 
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Livestock management 
via micros. 

When the 
Cows Come 
Home 



Sherill B. Nott 

Dept. of Agricultural Economics 
Michigan State University 
East Lansing, Ml 48824 



Livestock farmers are now us- 
ing large computer systems 
to store and process data on in- 
dividual animals and herds. Re- 
gional interactive computers 
can be accessed over telephone 
lines for individual animal feed- 
ing recommendations. Dairy 
and goat farmers can enroll in 
the Dairy Herd Improvement 
Association (DHIA) to get 
monthly reports on milk produc- 
tion, as well as maintain perma- 
nent cow histories. 

Dairy researchers have devel- 
oped a herd reproductive man- 
agement concept for which a 
microcomputer is ideal. A com- 
puter program can forecast a se- 
quence of caretaker activities 
for breeding cows. The program 
can recommend whether or not 
to breed and which bull to use; it 
can schedule vaccinations and 
medical exams, and describe 
treatment for different health 
problems. 



Computer Tasks 

Four questions need answer- 
ing when developing a breeding 
and health management sys- 
tem. 

First, what management re- 
ports are needed? You can in- 
clude a number of useful re- 
ports, including the following: 

1. Calvings expected within 
the next X days. 

2. Uterus exam needed be- 
cause of recent calving. 

3. No heats reported X days or 
more since calving. 

4. Heats to be expected today. 

5. Not pregnant for X days or 
more. 

6. Pregnancy check needed 
today. 

7. Dry off within the next X 
days. 

8. Reproductive tract prob- 
lems within the last X days. 

9. Health treatments (not re- 
productive) made within the last 
X days. 

10. Antibiotic treatments 
made within the last X days. 

11. Vaccinations needed to- 
day. 

Second, what information 
must be stored to get those re- 
ports? Several items must be 
filed regularly to insure timely 
and complete reports. The input 
options include: 



1. Add a new animal to the 
disk. 

2. Calving information. 

3. Results of uterus exam. 

4. Heats seen, receive bull to 
use. 

5. Whether or not to breed and 
which bull to use. 

6. Inseminations completed. 

7. Results of pregnancy exam. 

8. Cows dried off. 

9. Reproductive health prob- 
lems and treatments made. 

10. Health (not reproductive) 
problems and treatments made. 

11. Vaccinations completed. 

12. Delete an animal from the 
disk. 

Dairy managers may want to 
know everything about an ani- 
mal or a subject. 

The suggested information 
groupings are as follows: 

13. Animal location, status, 
sex. 

14. Vaccinations. 

15. Calvings. 

16. Pregnancy status, heats 
and breedings since last calv- 
ing. 

17. Reproductive health 
items. 

18. Health (not reproductive) 
items. 

Third, how will each record be 
packed? This project uses ver- 
sion 2.2 of TRSDOS, which 



packs each buffer (and hence 
each 256-byte disk record 
space) according to this format: 

1 byte = alphanumeric (string) 
character. 

2 bytes = integer 

4 bytes = single-precision 
number. 

8 bytes = double-precision 
number. 

To store as much as possible, 
devise a set of codes to repre- 
sent alphabetic information. Al- 
though string characters might 
seem to be the most effective, 
the possible code list is short. It 
includes through 9, the alpha- 
bet and a few other symbols- 
well under 100 codes. Integers 
use two bytes but the possible 
codes range from -32,768 to 
+ 32,767; over 65,000 definitions 
can be set. Floating point 
numbers can be stored directly 
as data or can be treated as 
codes. 

Fourth, will code numbers or 
alphanumeric data be stored? 

A dairy farmer who knows 
cows by name should get to 
know them by number. If he has 
a choice between identifying a 
cow as Penelope or 9998, the 
trade-off is clear. 9998 requires 
two bytes; Penelope needs 
eight. Integers use less disk 
space, and most farmers al- 
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the electric pencil II 

^^K> rr<IQon ki(i.-k.,„l i:k,.,, n . 



TM 



1980 Michael Shrayer 




for the TRS-80 Model IT Computer 



The Electric Pencil is a Character Oriented Word Processing 
System. This means that text is entered as a continuous string 
of characters and is manipulated as such. This allows the user 
enormous freedom and ease in the movement and handling of 
text. Since lines are not delineated, any number of char- 
acters, words, lines or paragraphs may be inserted or deleted 
anywhere in the text. The entirety of the text shifts and 
opens up or closes as needed in full view of the user. Car- 
riage returns as well as word hyphenation are not required 
since each line of text is formatted automatically. 

As text is typed and the end of a screen line is reached, a 
partially completed word is shifted to the beginning of the 
following line. Whenever text is inserted or deleted, existing 
text is pushed down or pulled up in a wrap around fashion. 
Everything appears on the video display screen as it occurs 
thereby eliminating any guesswork. Text may be reviewed at 
will by variable speed or page-at-a-time scrolling both in the 
forward and reverse directions. By using the search or the 
search and reploce function, any string of characters may be 
located and/or replaced with any other string of characters as 
desired. Specific sets of characters within encoded strings 
may also be located. 

When text is printed, The Electric Pencil automatically 
inserts carriage returns where they are needed. Numerous 
combinations of Line Length, Page Length, Character Spacing, 
Line Spacing and Page Spacing allow for any form to be 
handled. Right justification gives right-hand margins that 
are even. Pages may be numbered as well as titled. 



the electric pencil 

-a Proven Word Processing System 

The TRSDOS versions of The Electric Pencil II are our best 
ever! You can now type as fast as you like without losing any 
characters. New TRSDOS features include word left, word right, 
word delete, bottom of page numbering as well as extended 
cursor controls for greater user flexibility. BASIC files may 
also be written end simply edited without additional software. 

Our CP/M versions are the same as we have been distributing 
for several years and allow the CP/M user to edit CP/M files 
with the addition of our CONVERT utility for an additional 
$35.00. CONVERT is not required if only quick and easy word 
processing is required. A keyboard buffer permits fast typing 
without character loss. 

CP/M TRSDOS 
Serial Diablo, NEC, Qume $ 300.00 $ 350.00 
All other printers $ 275.00 $ 325.00 

The Electric Pencil I is still available for TRS-80 Model I 
users. Although not as sophisticated as Electric Pencil II, it 
is still an extremely easy to use and powerful word processing 
system. The software has been designed to be used with both 
Level I (I6K system) and Level II models of the TRS-80. Two 
versions, one for use with cassette, and one for use with disk, 
are available on cassette. The TRS-80 disk version is easily 
transferred to disk and is fully interactive with the READ, 
WRITE, DIR, and KILL routines of TRSDOS. 




Features 

TRSDOS or CP/M Compatible * Supports Four Disk 
Drives * Dynamic Print Formatting * Diablo, NEC & 
Qume Print Packages • Multi-Column Printing * Print 
Value Chaining * Page-at-a-time Scrolling * 
Bidirectional Multispeed Scrolling * Subsystem with 
Print Value Scoreboard * Automatic Word & Record 
Number Tally * Global Search & Reploce * Full Margin 
Control * End of Page Control * Non Printing Text 
Commenting * Line & Paragraph Indentation * 
Centering * Underlining * Boldface 



master charge 



'TRS80 is a registered trade mark ot Radio Snack, a division of Tandy Corp. 




TRC Cassette $ 100.00 

TRD Disk $ 150.00 



^255 




MICHAEL SHRAYER SOFTWARE, INC. 

1198 Los RoblesDr. 

Palm Springs, CA. 92262 

(714) 323-1400 



^ Reader Service— see page 226 
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(from the creators of) 
The Pencil Sharpener*'" & The Star Brightener' 



now comes 



THE POST 

POWERFUL MERGE UTILITY 

(personalized form letters with data from your files) 

and 
IMPRESSIVE PRINT PACKAGE 

(full word processing features of the major systems) 

ENHANCEMENTS FOR 
ELECTRIC PENCILorSCRIPSIT 

Software ~ 
Services 

18325 Vanowen #34 

Reseda, CA 91335 

(213)705-5999 




^ - n p° ^^ i ve r "9 ra y 




lass module 
^m fits under the 

"80" monitor. 
!.50 + $2.00 shipping and 
handling with check or money 
order. NYS residents add 7% tax. 

SYRACUSE R&D CENTER 

Box 125, DeWitt, N.Y. 13214 

our 10th year in R&D" ^-356 



COMPUTER PAPER 

AND LABELS 



9% x 11 
(8%x11 Detached) 



1 PART BLANK 

3,000 to Box 



14 7/8 x 11 
(Same Detached) 







Pressure Sensitive Labels 



15/16 x 3% 
1 Across S9.95/5M - 2 Across $19.95/10M 

mesc'^ero ■ IM.'M'i 1 1 aTTTTO "" * tag no 




toll free 600 325-8967 in Missouri 



314-I31-3S3S 



TRS-80' 



HELP ? 



how did I get along without it?" is the usual reaction to this advanced disk indexing program 

AUTOMATICALLY create, sort, print, search a Master Index of all disk files 

AUTOMATICALLY read hie names, disk numbers (no hand entry) 

AUTOMATICALLY print disk labels foptionall 

AUTOMATICALLY update Index from revised disks 

AUTOMATICALLY add optional file descriptions 

AUTOMATICALLY label disks as DOS or DATA NEW 

AUTOMATICALLY purge disks of unwanted files NEW 



• FIND1SKII ion disk 



$21) (Ml 



tape 32K nun nou works u fill RS I c mod' 

Other powerful programs from Documan available on tape or disk : 

• STRUCT-I beam design and moment Iransfer w graphics (16K) 

• SOLAR-I essential calculations for passive solar design \'A2K) 

• RIA-I complex analysis of real estate investments (32K) 

• DEPRECIATE-I calculate, print 12 facts on depreciable items (H2K) 
• »• VISA/MASTER CHARGE Shipping $1 (X) each (Mich add sales tax) 

DOCUMAN SOFTWARE BOX 387-A KALAMAZOO, MI49005 (616)344-0805 



$lf) 00 

$30 oo 
$30 00 

$15 (X) 



-■-'• «-' >■"••!- . 



rj n \^m &{£&3~»££~ 

^B» OS ^BaTlS* ^B JL Win-UK** -odii, 

1 „. - . ^"^ >■"•> • ■"•* t»I» I/». »«. Mock „»., „,„«, c^, ,..g.d „ U<1 ,„ 

^l/_ »/ I . li ■ I I «o print.. «lth opt lon.1 pa,, p.oaot. .on* I .,«!„,] t«l.l«, BM Ml 

.fr«sHT Pui/T ir\ a aau! "SSSfSi »S!rL'55 , Uj£7%"n«C^?iiirSIiiiS 




TRS-80* SOFTWARE! THE BEST 



•THE DATA ORGANIZER 



7! r ' a . b . le lenQt J? records "Max, 20 field per record 

64 K Mod II $250.00 32 K Mod I $150.00 

MAGAZINE DISTRIBUTION PROGRAM 

• 500 titles • Invoices • 200 Vendors • Reports 

64 K Mod II $750.00 
AMBULANCE BILLING SYSTEM 

• 1000 Calls/month • Reports unpaid, medicare • Tracks cars/drivers 

64 K Mod II $750.00 

DEALER OP TARANTO A ASSOCIATES MODEL II SOFTWARE 

A/R G/L P/R each $249.00 

All programs error free and fully documented. User tested. 

Client list available. Custom programming/consulting for TRS-80* 

CMS, INC. 31 32 N. BROADWAY, CHICAGO, IL 60657 

(312)327-7550 -393 



_*A trademark of Tandy Corp. 
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ready accept code numbers. In- 
tegers ease the task of writing 
software because they can be 
used directly as array Indexes. A 
suggested set of descriptions 
with codes and variables for 
herd use Is in Table 4. 

Dairy Cow Files 

The following file formats will 
meet your reporting needs and 
will work as random access files 
within the constraints of the 
TRSDOS. I offer the formats, 
records and variables as a start- 
ing point for your own project. 

Discuss them with farmers, 
ranchers, animal scientists, vet- 
erinarians and other livestock 
professionals. The final deci- 
sions are too important to be left 
only to systems analysts and 
programmers! 

I set up three random access 
records of data for each cow. On 
TRSDOS diskettes 335 records 
are available. Keeping all three 
records for a cow on one disk, 
100 cows use 300 records. This 
leaves 35 records for other uses. 

I use records 305 and 310 as 
indexes to keep track of which 
cow identification numbers are 
at which record locations. 

In accessing the disk, the 
computer first gets record 310 
and finds the cow's record num- 



ber. If the cow Is not on the disk, 
an appropriate message Is 
printed. If the cow is on the disk, 
the variable JCOW is set equal 
to the cow's record number. The 
first record carrying status, carv- 
ings and breeding can be put or 
retrieved at JCOW, the second 
at JCOW + 100 and the third at 
JCOW + 200. 

Tables 1, 2 and 3 give the de- 
tailed descriptions of space uti- 
lization, buffer variables and 
random access memory vari- 
ables for records 1, 2 and 3, re- 
spectively. 

Although each record can 
have 256 bytes, none of the sug- 
gested formats use it all. Some 
space is left for future data addi- 
tions. Also, the machine will run 
better if It isn't filled to capacity. 

To store RAM variables on a 
disk, you must reset the RAM 
variables into fielded buffer vari- 
ables and put the buffer vari- 
ables onto the disk. To get data 
from a disk, the computer takes 
one record and places it in a 
fielded buffer. The buffer values 
are then reset Into RAM vari- 
ables for manipulation. Several 
buffers may be activated simul- 
taneously, thus making several 
records of data available. 

Each record starts with the 
cow identification number and a 







Space 


Butter Variable RAM Variables 






on Disk 


BS019) 


KS<15)KC()KB<) 


Animal ID No. 




2 


1 


1 


Disk Location No. 




2 


2 


2 


Date of Antibiotic Us* 




2 


3 


3 


Birth data 




2 


4 


4 


Pan No. 




2 


5 
6 


5 
6 


Vaccinations 5 codas 




10 


10 


10 


Sex and Calving Status 




2 


11 


11 


No. ot Rows Used— Calvings 


2 


12 


12 


8 Calving Sets or Rows: 








KC<8,8) 


Calving date 




2 


13 


1 to 11: 1 


Call sex 




2 


14 


2 


Call status 




2 




3 


Cow status 1 




2 




4 


2 




2 




5 


3 




2 




6 


4 




2 


75 


7 


Calf's sire 




2 


76 


8 


Breeding Availability 




2 


77 


13 


Bull to use for Breeding 




2 


78 


14 


No. of rows used— heats 


bred 


2 


79 


15 


8 Sets or Rows of Heats, 


breeders: 






KB(8,5) 


Heat Date 




2 


80 


1 to 11: 1 


Who saw heat 




2 


81 


2 


Breeding date 




2 




3 


Bull used 




2 


118 


4 


Insemlnator 




2 


119 
aces used 


5 


238 sp 






2S6 spaces available 




Table 1. Cow Status 


Calvings and Breedings 



MARK GORDON 

COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
IS KENWOOD ST.. CAMBRIDGE. MASSACHUSETTS 021 M 
»^270 (617)491750$ 



SORT-80 

Produced exclusively for 

Mark Gordon Computers by SBSG 

TRS-80* disk files may be sorted and merged 
using SORT-80, the general purpose, machine 
language, sort program. Written in assembly 
language for the Z-80 microprocessor, it can: 

—Sort files one disk in length 
— Sort Direct Access, Sequential Access and 
Basic Sequential Access files 

— Reblock and print records 
— Recontrol files from disk 

— Be executed from DOS 

— Be inserted in the job stream 
—Allow parameter specification 

• input/output file specification 

• input/output record size 

• lower/upper record limit 

• print contents of output file 

• input/output file key specifiers 

The minimum requirement is a 32K TRS-80* 
Level II computer with one disk drive or a sin- 
gle drive Model II computer. It will operate on 
35, 40 and 77 track drives, and has been tested 
on TRSDOS 2,1, 2.2, 2.3, NEWDOS 2.1, 3.0 and 
VTOS 3.0.1. It is compatible with most ma- 
chine language printer drivers. Sort time is 
fast: for example, a 32K file will sort in approxi- 
mately 40 seconds. $59. 

InfoBox is the easiest-to-use information man- 
ager available for the TRS-80*. It's ideal for 
keeping track of notes to yourself, phone num- 
bers, birthdays, inventories, bibliographies, 
computer programs, music tapes, and much 
more. This fast assembly language program 
lets you enter free-format data, variable length 
items and lets you look up items by specifying 
a string of characters or words that you want 
to find. You can also edit and delete items, 
items entered into InfoBox can be written to 
and read from cassette and disk files. All or 
selected items can be printed on a parallel or 
serial printer. InfoBox occupies 3K. Specify 
cassette or disk version. $29.95 




'TRS-80 is a Tandy Corp. Trademark 



** Reader Sen/ice— see page 226 
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Q W R D F R\M\A TTERRBGCYPQGZIVJBPCEB 
SHNOBTXA IMKf REEIDEASEEDSRPVYXXON 
VLTWGYROS G\F\E DPVJKLMRHECTVXHNAFH 
BJELFEQAZG Z\F\P CRYPTOUPZAXZQJEJTS 
ZDQINKFSNAG TVH\L GFJSEYWTVNPFJVZVC 
BVLFGULMNSNE KvtfU TSCYMBCGWBQOFMPO 
UOVZKBFIOEPUY A\^E XMOLERZJXACHYRU 
PKBMYUCWOCGLDMRXSEWMCZTIONGULYK 
ZMHOUPXBLKACAPJJUKBFLIPCNEFQAFE 
JWTAYCJGHHETMNHAQZQJLOWERCASETH 
HRSSKVCDGCBOAPTGTHTXTPMLEILRETQ 
EYINDLXXCBCVXDZHOPRYVYPRVADNTOL 

FREE IDEA SEEDS T" 
Have you ordered yours7 If not, you better reconsider. More 
than 5000 happy subscribers think you don't know what you are 
missing. These are FREE programs for your TRS-80 and all you 
have to do to get them Is send us a legal size SASE. That Is 
all there Is to It. Simple? You betl Every month there's • 
new program and you really don't want to miss any of theml 
When you stop and think about It there are only three ways to 
build your software library. One way is to write the program 
yourself. Another way is to purchase programs. The best way 
Is to have the programs given to you and that Is Just what we 
are doing I All FREE IDEA SEEDS are our own original programs 
and we want you to have them to use, rewrite, and expand. 
Send your legal size SASE to: 
CECDAT, Inc. ^ 62 PO Box 8963 Moscow, ID 83843 



THE LOWEST 

prices on this high-quality software Buy direct and save 50° n. Now also 
available for CBASIC on CP/M and MBASIC on HEATH HDOS 

DATA BASE MANAGER Modi S89 Mod II $199 

You can use it to maintain a data base & produce reports without any user 
programming. Define file parameters & report formats on-line. Key 
random access, fast multi-key sort, field arith., label, audit log. No time- 
consuming overlays. 500 happy users in a year. Mod-ll version with over 
50 enhancements 

A/R Modi $89 Mod-ll SI 49 

Invoices, statements, aging, sales analysis, credit checking, form input 
order entry As opposed to most other A/R. ours can be used by doctors 
store managers, etc. 

WORD PROCESSOR Modi $49 Mod-ll $49 

Center, justification, page numbering Used for letters, manuals, and 
reports. Mod-I version features upper/lower case without hardware 
change 1 

MAILING LIST Mod-I $59 Mod-ll $99 

The best' Compare and be selective Form input. 5-digit selection code zip 
code ext., sort any field, multiple labels. Who else offers a report writer? 
INVENTORY Mod-I $99 Mod-ll $149 

Fast, key random access. Reports include order info, performance 
summary, E.O.Q.. and user-specified reports Many converted their 
inventory to ours 1 

PAYROLL. A/R, A/P. and GL available for the Mod-ll DOS and CP/M 

L216. a cassette package of 10 business programs for Level II 16K 
systems, $59 

All programs are on-line, interactive, random access, virtually bug free, 
documented and delivered on disks. Mod-I programs require 32K TRSD0S 
and credit is allowed when you upgrade to Mod-ll. We challenge ali 
software vendors to offer low cost manuals so you can compare and 
avoid those high-priced, undocumented, on-memory programs 
Manuals alone Sb for Mod-I. S10 for Mod-ll Don't let our low prices fool 
you! 

Mod-ll programs are extensively modified, guaranteed to run with 1 year 
newsletter and updates 10% off for ordering more than 1 Mod-ll program 

MICRO ARCHITECT. INC.. -» 

96 Dothan St., Arlington. MA 02174 





Space Buffer Variable RAM Variables 




on Disk 


BR<55) 


LR<6) LH( ) L* ) 


Animal ID No. 


2 


1 


1 


Disk Location No 


2 


2 


2 


Placenta Status Code 


2 


3 


3 


Vaginal Discharge Code 


2 


4 


4 


Tract Status at Insemination 


2 


5 


5 


No ot Rows Used Below 


2 





6 


1 1 Observation sets or rows 






LHI.11.3) 


as follows: 






l = 1 to 11 


Date of Problem 


2 


7 


J = 1 =date 
J = 2 = problem 
J =3 = route 


Health Problem 


2 


8 


L$<11.3) 
I = 1 to 1 1 


Treatment route 


2 


49 


j = 1 = Calendar Date 
J = 2 = Treatment made 


Treatment Made 


15 


50 






243 spaces used 






256 spaces available 




Table 2. Reproductive 


Tract Health Items 



record (JCOW) number. These 
two variables let you check for 
errors. If either number brought 
into RAM is not what you ex- 
pect, an error message is 
printed and processing is 
stopped until the problem is 
fixed. If parts of the disk become 
unreadable, the two variables 
may help in retrieving what is 
readable. 

Dates are stored repeatedly in 
all three records. These are not 
calendar dates, but numbers rel- 
ative to a fixed day. (See Listing 
1.) January 1, 1968 is my con- 
stant date 1 . Date 366 is Decem- 
ber 31, 1968 (a leap year), and 
date 367 is January 1, 1969. 

A date constant lets you store 
a date as an integer. It also lets 
you find out how many days 
have elapsed since a specific 
task was performed. Date con- 
stants ignore the number of 
days in a month. 

Software can make these 
transformations invisible; the 
farmer will input calendar dates 
and receive results in the usual 
month/day/year format. 

Note in Table 1 that every en- 
try on the disk is a two-byte inte- 
ger. First come the animal and 
record (disk location) numbers 
for error checking. Next are the 
animal status codes showing 
the last date of antibiotic use, 
birthdate of the cow, and pen or 
corral number of her current lo- 
cation. Next is a set of codes for 
five different vaccinations. 

Sex and calving status (see 
Table 4 for my definitions) will 
speed up generating reports 



where the complete disk is 
searched. The next value will 
range from through 8, indicat- 
ing how many calvings are in the 
record for the cow. Each calving 
set has eight codes: the date, 
calf sex, calf status at birth (nor- 
mal, large, etc.), four cow status 
codes at time of giving birth 
(normal, milk fever, etc.) and the 
calf's sire. 

If artificial insemination is 
used, the two codes on breeding 
availability and bull to use can 
be preset. The employee can 
then receive instructions on 
what action to take if the cow is 
in estrus. 

The next value will range from 
through 8, indicating how 
many heats and breedings are in 
the record. Each breeding set 
has five variables: heat date, 
who saw the heat, date bred, 
semen used and who did the in- 
seminating. When a calving is 
reported for the cow, this last 
group of data is zeroed, because 
only data since the last calving 
is important. 

Table 2 describes the second 
record. The animal and record 
(disk location) numbers are for 
error checking. Next come three 
codes for flagging cows that 
need special observation or 
treatments. The code defini- 
tions are in Table 4. 

The placenta code is for the 
status at time of calving, and the 
vaginal discharge code is for 
following through after calving 
to detect metritis. The tract 
status at insemination flags any 
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abnormalities at time of breed- 
ing. 

The next value will range from 
through 11 and indicate how 
many reproductive observation 
sets are in the record. Each set 
has four variables: date ob- 
served, the problem (e.g., 
metritis, not ovulating), the 
route of treatment (e.g., in- 
travenous, intramuscular), and a 
15-place alphanumeric string to 
describe the treatment. 

Forget trying to encode this 
with integers. Let the farmer 
type on the keyboard what 
seems best. Although this will 
use more disk space, the task of 
creating codes for all possible 
treatments found at the farm is 
doomed to failure. 

You may find that 15 charac- 
ters are too few. Another alter- 
native is 24 characters to the 
treatment string and eight in- 
stead of 11 stored sets. Remem- 
ber the 256-byte constraint. 

Table 3 describes record 3. 
The animal and record (disk lo 
cation) numbers are for error 
checking. The next value will 
range from to 11, indicating 
how many health sets are in the 
record. Each set has four vari- 
ables; date observed, problem 
code (a short list can suffice if 
"other" is included), the route of 
treatment (oral, intramammary, 
etc.) and a 15-place alphanumer- 
ic string for comments. 

Demonstration Software 

The hardware includes a 
TRS-80 Model I with 48K of RAM, 
a printer and two disk drives. 
The first drive stores the soft- 
ware; the second drive stores 
only animal data. Version 2.2 of 
TRSDOS and disk BASIC are 
used. A structured program- 
ming approach results in sever- 
al short subroutines. 

The following previously de- 
fined reports and tasks were 
programmed and debugged: not 
pregnant for X days or more; add 
a new animal; calving Informa- 
tion; health (not reproductive) 
problems and treatments; de- 
lete an animal; calvings; and 
health items (not reproductive). 

These will demonstrate the 
system. 

Much effort went into build- 
ing what I call overhead subrou- 
tines and standardized arrays. 



Each of the three records need 
to be opened, fielded, read from 
disk to buffer and reset into 
RAM variables. Then the steps 
need to be reversed to store 
data on the disk. Individual sub- 
routines do these jobs. 

If more than 100 animals are 
to be recorded, another subrou- 
tine waits for a different disk to 
be loaded into drive 2. The two 
date-transformation subrou- 
tines are overhead. 

All the arrays are defined and 
dimensioned in the main pro- 
gram. Management action re- 
port 5, not pregnant for X days or 
more, was the only one acti- 
vated. To activate the next re- 
port requires only a few subrou- 
tine calls, some manipulation of 
already-defined variables and a 
few print statements. 

The software has 632 lines, in- 
cluding remarks. Using the 
PRINT MEM command before 
and after loading the program 
into RAM indicates the program 
size is almost 24K. 

After running the program to 
dump one record for a cow, 



PRINT MEM indicates the pro- 
gram plus execution space re- 
quired (26.9K). This leaves only 
10.7K of space to add options to 
the program. Given the hard- 
ware and software used, all op- 
tions cannot be activated in one 
big program. 

Some Variables 

A complete dairy livestock 



management system should in- 
clude milk weights. Each milk 
weight will be a decimal number 
using four bytes of space. Two 
observations per day for 31 days 
requires 248 bytes, nearly a rec- 
ord. Part of a second record is 
needed on the few farms that 
milk three times per day. 

If you try to integrate milk 
weights with breeding, calving 





Space Buffer Variable RAM 




on Disk 


BH(SO) 


Variables 


Animal ID No 


2 


1 


11 


Disk Location No 


2 


2 


12 


No. of Rows Used Below 


2 


3 


NG<4) 


11 observation sets or rows 






IH(11,3) 


as follows: 








Date of Problem 


2 


4 


1 = 1 to 11 

J = 1 = Problem 

J = 2 = Route 

J = 3 ■ Constant Date 


Health Problem 


2 


5 


B3<11.2) 
1.1 to 11 


Treatment Route 


2 


46 


j = 1 = calendar date 
string 


Treatment Made 


15 


47 
S 


J = 2 = treatment made 
string 


239 spac 




used of 








2S6 available 




Table 3. Health Items (Not Reproductive) 



Variable 


Code 


Definition 


Route of giving health treatmenta: 


Calf sex: 






T5$(0) 





Unknown or other 


T1*0) 





Unknown 


T5S<1) 


1 


Intermammary 


T1S<1) 


1 


Female 


T5*2) 


2 


Intermuscular 


T1*2) 


2 


Male 


T5S<3) 


3 


Interperitoneal 


T1K3) 


3 


Female twins 


T5S<4) 


4 


Intervenous 


T1$<4) 


4 


Male twins 


T5S<5> 


5 


Oral 


TIK5) 


5 


Mixed twins 


T6$(6) 


6 


Ulterous infusion 


Calf status at birth: 




Reproductive hearth problems: 


T2$(0) 





Unknown 


P1S(0) 





Unknown 


T2S<1) 


1 


All normal 


PI*}) 


1 


Retained placenta 


T2S<2) 


2 


Born dead 


P1K2) 


2 


Post calving discharge 


T2$(3) 


3 


Found dead 


P1*3) 


3 


Metritis 


T2$<4) 


4 


Alive, crippled 


P1*4> 


4 


Pus on catheter 


T2*5) 


5 


Large calf 


P1S<5> 


5 


Sticky when bred 








P1*6) 


6 


Scar tissue 


Cow status at time of giving birth: 


P1*7) 


7 


Other abnormality 


T3K0) 





Normal, no comments 








T3*1) 


1 


Assisted delivery 


Health problems (not reproductive); 


T3$(2) 


2 


Aborted or stillborn 


P2*0) 





Unknown 


T3K3) 


3 


Milk fever 


WW) 


1 


Mastitis 


T3*4) 


4 


Udder broken down 


P2$(2) 


2 


Footrot 


T3K5) 


5 


Weak back legs 


P2$(3) 


3 


Milk fever 


T3$(6) 


6 


Downer cow 


P»4) 


4 


Off feed 


T3$(7) 


7 


Large calf 


P2$<5) 


5 


Diarrhea 


T3S<8) 


8 


Retained placenta 


P2S<6) 


6 


Pneumonia 


T3$(9) 


9 


Cleaned by hand 


P2*7) 


7 


Calving problems 








P2$(8) 


8 


Hardware 


Animal aax and status coda: 


P2$(9) 


9 


Other problems 


T4*0) 





Unknown or other 








T4S<1) 


1 


Female, never had a calf 


Breeding statue code: 


T4*2) 


2 


Female, carved at least once, now In milk 


TWO) 





Unknown 


T4$(3) 


3 


Female, calved at least once, now dry 


T6S<1) 


1 


Open, breed if other criteria are met 


T4*4) 


4 


Female, in feedlot 


T6K2) 


2 


Assumed to be pregnant 


T4*5) 


5 


Male, castrated 


T6M) 


3 


Palpated, known to be pregnant 


T4*6) 


6 


Male, not castrated 


T6$<4) 


4 


No, do not breed 


T4$(7) 


7 


Male for breeding 


T8K5) 


5 


Running with a bull 








T6S<6) 


6 


Not relevant 






Table 4. Suggested Variables, Code Numbers and Definitions 
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The solution to your 
hardware dilemma: 



: 13 II 



You could t pond a lot oi monoy lor 
TRS-80* peripherals — OR — tpond i 
lot of timo dovoloping your own — 
BUT here s a bottor choice. Tho Ulltl 
parallel Input port costt little more thin 
you would pay tor parts alono AND lots 
you locus your dosign timo on apphca- 
USBL 

Hook up sonsors. switches, joy- 
sticks lightpenj. koyboards with- 
out modifying tho computer or tying up 
tho cassotto port Plugs into card odga 
at back ol keyboard or on expansion 
interface 

Features 8 bit, TTL/CMOS compati- 
ble input Jumper address program- 
ming. Can be powered by Inexpensive 
AC adapter available from Radio Shack 
and elsewhere 

Includes all IC'i. sockets resistors 
capacitors, voltage regulator, |ack. 
instructions/documentation, etc plus 
tree joystick plans As you would 
expect of a good solution, all parts are 
guaranteed. For III 

Kit (one evening) $35 00 ppd 

Assembled ft tested . . $45 00 ppd 

,"a Jandy Core fademar 



GRAPHICS 
UTILITIES 



PCTW00 (Picture Window) allows 
you to create, edit, display, save on 
cassette, and recall fast action graph- 
ics. The powerful machine code sub- 
routines are easily accessed from 
BASIC or assembler. Scan images larg- 
er than the screen, display multiple 
images create animations and more 
Includes system code. BASIC image 
editor 5 demo animations, and source 
code (for assembler programmers) on 
cassette, and complete instructions/ 
documentation 

Add exciting visuals to your next 
education, game, or business progrem 
Lots of graphics power al a lew price 
For 16K Lll $12 00 ppd. 



WW I 

Aviation 

Game 

FRANK LUKE is a simulation based 
on the exploits of the American Ace 
Frank Luke Jr. Take your S PA on 
a solo mission behind enemy lines Fly 
through the menacing skies dodging 
the flak in search of observation bal- 
loons Will you survive to experience a 
well earned trip to Pans (created by 
PC T WOO i' Sign up now to try in 
France. 
.For I K Lll. SlOOOppd 



Order PCTWDO. FRANK LUKE. 
&UI080 from 



NIVERSAL 



^292 



NT ERF ACE 

P.O. BOX 1077 
GLEN0ALE HEIGHTS. 
IL 60137 

312)469 6921 
L residents add 5V« % tax) 



We 

accept 
VISA SMC 



ana nealth data on a single disk- 
ette, the result may have to be 
quite different from Tables 1, 2 
and 3. 

The formats I've discussed 
are designed for breeding live- 
stock using artificial insemina- 
tion. If natural service is used, 
much of the herd reproductive 
approach becomes irrelevant. 
Most of record 1 and all of 
record 2 is not needed. 

In feeder operations (beef, 
hogs, lambs) the file formats 
should be devoted more to pre- 
ventive health strategies, daily 
feed amounts and weight gains. 
As in the dairy example, disk 
space is the first problem to 
consider. 

A different approach would 
involve a series of separate pro- 
grams, one for input and an- 
other for generating reports or 
editing. Redundant program 
lines make writing the second 
and third programs easier. 

One disadvantage to this is 
that the farm worker has to both 
load and run a series of different 
programs during each session 
and shuffle the data disks. But 
TRSDOS offers a chain option 
for automatically loading and 
running a different program. 

In this project all data Inputs 
are taken from the keyboard af- 
ter a screen prompt. As soon as 
the input is read it is checked for 
errors. I devoted considerable 
attention to idiot-proofing. This 
is an adequate input technique 
given the speed with which the 
computer operates when mov- 
ing among RAM, the screen and 
the keyboard. 

Study Other Systems 

Several research herds have 
had computerized data storage 
and inventory programs created 
for them. The package devel- 
oped for the U.S. Dept. of Agri- 
culture's research herd at Belts- 
ville, MD, is mentioned in the 
Journal of Dairy Science (May 
1974, p. 61 1). The Michigan State 
University dairy research center 
at East Lansing uses another 
system. 

Both systems can be studied 
for data handling procedures 
and coding schemes. The soft- 
ware accounts for many re- 
search functions and Institu- 
tional inventory requirements 



not needed in a privately owned 
herd. 

The herd reproductive man- 
agement concept has been im- 
plemented on several comput- 
ers. A mail-in batch-operated 
software package written in 
PL-1 was created and field 
tested on several dairy farms by 
Virginia Polytechnic Institute 
and State University. 

I set up software in FORTRAN 
on an interactive time-share 
computer operated by the Mich- 
igan State University Coopera- 
tive Extension Service. It was 
tested on only two herds, and re- 
mains available on a trial basis. 

At least one private firm, Herd 
Reproductive Services, Inc., 
Athens, GA, has developed soft- 
ware for managing herd repro- 
duction. This firm will provide a 
farmer with a minicomputer, the 
software and monthly consult- 



ing services. 

Opportunities exist for cre- 
ating management-oriented 
livestock breeding and health 
record systems on microcom- 
puters. However, the planning 
process will take time and de- 
mand a thorough knowledge of 
livestock. ■ 
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Sample Run 1. Calving information stored for Cow ID -- 


= 50. 
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Sample Run 2. Health information on file for ID 45. 
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PRIAM 

Hard Disks 

Now Available 
from SIRIUS 

SYSTEMS! 



PRIAM s rw^h-pertorrnance tow-cost WnW> dec drwes speed up tvougnpui and enjend rata storage 

from 20 meoabyte to 154 megabyte And a smg* mr*n* cari be used to operate U^ich-risc drives w«rt 
capaotteoi33 66 or 1S4 megabyte o»«oopy-<*sc s« drives -Wd^ 20 anc 34 merjabyte So Is easy to 
■ no* up n capacity or reduce package sue *«hout changng mportant system elements or pertormance 



I fast. Unear Voce Cot Posmmmg 
I 10 ms trxk-Kt-track postmng 
I fufy senroed head positxinng 
I Oeotaated servo tracks 



■ DC Power requnoonty' 

■ Simple parami interlace 
m Optonal SMO imertxe 



■ 50 ms Average Posrtormg time 
• 90 ms Maxtnum PosiDorvng line 

■ 6 4 ms Average Ulsncy 



Modai/Dwc Sua 

OISKOS 3350(14 I 
i SNOG ><>*)' -i 
WSKOS 15450(14 ) 
OISKOS 2050 1 8 ) 
OISKOS 3450( 8") 
OlSKOS 570 
OtSXOS 1070 



THE PRIAM LINEUP 



Capacity 

66 Mbyte 

154 Mbyte 
20 Mbyte 
34 Mbyte 

53Mbyte 
106MDyte 



Sua 



t 

T 
462 
462 



■ 17 

■ S55 ■ 
■8 56 - 
toppy-soe 
fan a 



20 

20 

20 
14 25 
14 25 



Weight 
33 & 
33IM 
33te 
20te 
20te 
totrj 
How 



Price 
B9H 

$3749 

MM8 

$2995 

$3745 
(tear) 
(tow) 



Al PRIAM OISKOS Onves fwve a Iranster Rate or i 03 MbyteSec 
Option* SMO interlace avatar* tor f 150 

SIRIUS SYT EMS offer caaes and enclosures lor all PRIAM Hard Disk Drives All 14 Winchester 
Drives w* mount »i our 14 Standard Case The 8 Winchesters have two alternatives a single 
drrve casa and a dual drive case AH SIRIUS SYSTEMS Winchester dnve cases induce Power 
Supply mlemalcaC(«>n. switches Ian entra AC outJetinot switched but lused) and possess vary 
adequate venataeon Onve addressing • done on the rear ol tie Case and not on tie dnve Heserl 
to provide ease or use during, operation AIWINr>eSTER DRIVE Cae« are Warranted tor a ful 
year and come m our standard Wue-Otac* color scheme Consult us tor current avaaabaty and 
prong 



Remex rfd 4000/4001 
8" Floppy Disc Drives 
Double sided... 
Double density 1 1 



549 



95 




RFO 4001 $569.95 

Otters quality and features tounrj in drives costing much 
more' ■ Single or Double Density ■ Double- Sided Dnve ■ Door Lock INCLUDED 
■ Wrtte-Protect INCLUDED ■ 180 Day Warranty ■ Compatiole with Shugart 
850/851 ■ Low Power Operation ensures LONGER LIFE" ■ Model RF0 4001 otters 
Data and Sector Separator 

RFD 4000/400 1 Technical Manual 6.95 

Connector Set #3 (AC DC. Card Edge) 10.95 RFD4000C/B Cabinet (tor use with 

Connector Set #4 (AC and DC) 2.95 Power Modules) 29.95 



Remex 10008 K you've been looking 
for a less expensive floppy disc drive, 

but not wanting to sacrtflce quality - 
this IS It! 



$419 95 



You get both m the Remex 10008' For only $4 19 95 look 

at what you get ■ 8" Ftoppv Dnve ■ Single or Oouble Density 

■ Hard or Soft Sectonng ■ Media Protection Feature ■ Single Density 

Data Separator ■ 180 Day Factory Warranty 




Door Lock Option 
I ntertace Adapter 
I REMEX-io- Shugart) 



$1195 Write Protect Option 

Corrector Set # 1 
St4» (AC DC & Card Edge) 



$19 H RF0 10006 Technical Manual SS.M 

RFO 10008 CASE (tor use 
$10 » i ««h Power Modules l $29 95 



SIRIUS 8" DISK 
POWER MODULES 

The Single and Dual Dnve Power Modules are 
designed to provtoe 0C and (switched) AC 
power lor one (the Single Dnve Power Mod 
ule) or two (the Dual Onve Power Module— 
the OOPM wM power three RFO 4000s or 
4001s) 8 Floppy Otsk Drives Many features 
are included tor sale and rekaole operation 
and He Power Modules come w«h our star 



dartJ 180 day WARRANTY ithe Open Frame 
Power Supply warranty a lor 2 years) Alt 
Power Modules will work w«h other the RFD 
4000C B or RFD 10008 case I color schemes 
match also) 



Dual Dnve 

Power Module ( 0OPM ) 

SmgttOnvt 

Power Modue) (SOPM) 



$139.95 
119.95 



SIRIUS 80+ MPI 51/52 



Perfect Add-Ons for Your 
Computer System! 




The SIRIUS SYSTEMS 80- Senes ot Floppy 
Disk add-ons are designed to provide urv 
matched versatility and performance tor your 
computer Consisting ot four drflerent add-ons 
there is a 80 • Senes Floppy Disk to meet your 
need All 80- Senes Floppy Disk are compatible 
with the TRS-flO- and come ready to plug m' 

COMMON CHARACTERISTICS 

■ 5 ms track to rrac* access lime 

■ Auto-epct 

m 180 day WAfiRANTl 

■ Exceptional speed sUMity - )'i\ 

■ Sawfe dens*/ (flUj or douUe density iMfU, 
Bptfav) 

miMnnignrmuDmiy 

m 2/9* Power Supply Warranty 

■ *fi« any or atf 80- Senes on the same catue ' 

■ /"eludes user accessoe plugboard lor drrve 
reconAr/i/nng 

SPECIFIC CHARACTERISTICS 

The SlfltUS 80> 1 is a single sided 40 track 

rkflhry rekaDej floppy Otsk add-on Ottering 5 

more tracks than the Radw Shack model, it cost 

$140 less 1 Formatted data storage s 102K/20K 

Bytes single double density 

SIRIUS 80 • 1 $359.95 

i-e SIRIUS 80*2 s a dual sated 70 track (35 
per Sate) highly versatile Floppy Dak unit It 
appears to the ThS 80- as TWO 35 track flnves 
yet COST LESS THAN HALF THE PRICE' Even 

S 'eater savings result, since data is -ecordec on 
3tl sides of the media instead ot only a single 
side Using the plug, board, it may be recon- 
figured tor other computer systems '(The 80 • 2 
operates as Dnve and any of the other three 
addresses (with the sandard Radio Shack CaWei 
or as any ot lour drives (with the SS Stanrjad 
Cable)) Formatted data storage is 80 6K/ 
161 2X bytes stfigte/drjutw; densty 
SIRIUS 80-? $449.95 

The SIR*US 80*3 rs a s«gte sited 80 track 
Quad densty Floppy Disk unit Oftenng 2' i 
times (he storage of a Standard Radio Shack 
dnve. the 80 ■ 3 greatly reduces the need tor 
diskettes correspondingly Addtoonaiiy 
because of the increased storage and faster 
track-to- track access lime, the 80 • 3 allows Ire 
mendousiy increased throughput lor disk based 
programs' 1 ' The 80-3 INCLUDES SIRIUS s 
TRAKS PATCH on Diskette Formatted data 
storage s 204K.40K8 byte sngtedouoe 

SIRIUS 80 -3 $489.95 

The SMUS 80*4 Floppy Otsk add-on is a 
double sided 160 track (80 per site) Ste 
monster* The ultimate t\ state-oHhe-art V. 
Ftoppv Disk technology to 80 • 4 is seen by the 
IRS-rJO- as two single sided disk drives each 
with 80 tracks Thus, m terms of capacity one 
80 • 4 is equivalent to 4*i standard Radio Shack 
drives — a savngs of over 73% (not to mention 
diskettes'") |W«h a double densaV converter 
the available memory is huge') The 80 • 4 s 
smtear to the 80 • 2 m that i arnves crjnagured 
as Onve and any ot the other three addresses 
|w*i the standard Racko Shack Cable i or as any 
ot tour drives (with the SS Standard Cable) The 
80 - 4 INCLUDES TRAKS-PATCH on Dakar* 
(The plug board is also nduted i Formatted 
data storage rs 408K single density or 816K 
bytes double density 
SIRIUS 80 -4 $624.95 



AH 80 • Senes Floppy Disk add-ons operate a 5 

milliseconds track -to track access time (turn 

times raster than the SA 400) but are Expansion 

interface Umted to 12 rraVteconds tor the 

TRS-80- 

■TRS8C-C Tandy Corp 



SIRIUS 
SYSTEMS 

7528 Oak Rirjge Highway 
Knoxville. Tenness«je 3792 1 



I*- - 

3if!M 



TO ORDER CALL (615) 693-6583 

Phone Orders Accepted 9AM-7PM (ESDT) 

We accept MC. VISA, AE, COO (roquires Certified Check. Cashier s Check 
or Cash] and Checks (personal checks require 14 days to clear) SHIPPING 
AND HANDLING: $7 00 per Floppy Drsk Drive or 80 i rVlodute ■ 5% for other 
items (any excess will be refunded) ■ Foreign Orders add 10% for Snapping 
& Handling Payment m U S currency ■ Tennessee residents add 6% Sales 
Tax ■ VOLUME DISCOUNTS AVAILABLE 



A Great Reliable Mini-Drive! 

■ Fast 1 5ms track to track access 

■ Exclusive Pulley-Band Design 

■ Unique Door/E/ector Mechanism 

■ Reliable lh% Speed Stability 

■ Single/Double Density Operation 
m Industry/ ANSI StanrJan] interface 

MPI 51 

(Sngte Head. 40 tracks 120K?4» 

f*teSrrate/Ooi**Densiy--| $259.95 

MPI 52 

(Dual Head 70 tracks. {35. , stoe) 
218 8K.437 5k Seiri«A)oubk! Den- _, 

yty-i $349.95 




U 



MPI 91/92. NEW 
STATE-OF-THE-ART 
DISK DRIVE! 

MPI 91 

(Single Head 80 tracks 240K'480k „ 

Singkv Double Dense}- •, $389.95 

MPI 92 

iSmgie Head 1 60 tracks (SQsdei 

480X960* SngteTJoubte 0s> _ 

sty -i $499.95 

■ •Unkxmaacd OSB storage 



introducing the 
Versatile, Low-Cost 
OMEGA series 
Controller 

As new technological advances bnng down the 
cost of fast rekaole mass data storage me need 
for an ^expensive versar* aintroaV have be- 
come greater and graater To meet this need 
SIRIUS SYSTEMS OMEGA Senes Contraier 
was designed 

The SIRIUS OMEGA Series Ccrtroaer Module 
ut*«s an orvooerd nxcroproceeeor to 
mediate data transfer to a wtoe variety ot 
penpherais from an equaSy wtte variety ol host 
computer systems Up to tour Winchester Hard 
Drsks(8 or 14 ').four5v 4 Ftoppv Disks Drives 
and/or up to eight 8 Floppy Otsk Drives may be 
in use at one tame. Host systems ntertacing 
s accomplished via a paraM or a senai inter- 
lace WWi (tie addaori of a Personal*} module 
the OMEGA Senes Controter Module rs (teectJy 
compatibte w*h many popular com- 
potar system* (among them the TRS-80- 
Apple Heath and otiars) Provision is made tor 
me arJdabwi ot a streaming tape drive also 

SPECIFIC HAROW ARC 
FEATURES INCLUOC: 

■ Control Of up 10 twelve floppy Dot Drives 
lerahtB and! or lour 

• 6 anoVorSW Ors* Orrve UtHtabon 

• Sing* IFU) or OouPre (MFMi density data 
storage 

• Hard or Soft sectored diskette usage 

• Ultknbon ot Quad density (96 4» 8 or 
5'i DrskDrwes 

■ Control ot up to tour WiHCHf SfFK rype 
PRIAM OISKOS Otsk Doves 

• 8 or 14 may metmu on the same cable 

• Accommodates 8 and/or 14 dnves of 
5 JMftvts to /54JMoyte 

• UitraJast data transfers 

■ Extremely neuUe host controller miertaong 

SPECIFIC SOFTWARE 
FEATURES INCLUDE: 

■ Dynamic format modrhcations via command 
a ink 

■ Fjrtremefy flexible lormat acceptance for un 
usual data storage tormats 

■ Ease} interlaces to standard operating sys 
WT*(TRS-OOS- CfM--- etc) 

■ Operates m either get/put sector mode or 
data string mode 

■ Pertormance parameters may be changed by 
FPP.OM replacement or Dynaminic Repro 
grammmg 

Oedcated systems cards are arso avatar* on a 
kmrted bass tor the STD-BUS and the S 100 
These cards feature shared memory also I again 
software setectablei m addition to the regular 
OMEGA Series Controller Module features Con 
suB SIRIUS SYTEMS tor current pnee and 
availaoaty tor the entire kne of OMEGA Senes 
Memory Units and Controllers Dealer Inquir 
lee are mvrted. 



• Reader Service see page 226 
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GENERAL 



Set your memory size from BASIC. 



Memory Sizer 



Jack Decker 

1804 West 18th Street Lot 155 

Sault Ste. Marie, Ml 49783 



In magazines such as this one, 
you often see hybrid pro- 
grams. Written in BASIC, they 
use a machine language sub- 
routine called by the USR(X) 
function during execution. 

The author of the program 
usually tries to make the loading 
procedure more convenient by 
embedding the machine lan- 
guage code in DATA statements 
within the BASIC program. 

Overwriting 

These DATA statements are 
usually read by a FOR-NEXT 
loop that POKEs it into its prop- 
er location in memory. Already 
you can see a source of poten- 
tial problems, since the code is 
POKEd without regard to what- 
ever else may already be there. 

If you have KBFIX or some 
other machine language routine 
loaded and the BASIC program 
overwrites it, tough luck— you 



have just lost your routine and 
maybe hung up your computer 
in the bargain. 

What's that, you say? I forgot 
that I had to turn off the com- 
puter, power up again, and an- 
swer the MEMORY SIZE? ques- 
tion to protect some machine 
language memory. 

Yes, that does destroy any 
machine programs residing in 
memory. Now, what was that 
MEMORY SIZE? Had it written 
down somewhere. Should have 
written it on the cassette label, I 
suppose. Suddenly this "conve- 
nient" program leaves some- 
thing to be desired. 

All of these troubles can be 
avoided. For instance, Listing 1 
shows one unusual method that 
will work when the machine 
code to be used is less than 256 
bytes long and is completely 
relocatable. For demonstration 
purposes I'll use a machine pro- 
gram that places ASCII codes 
corresponding to the contents 
of register pair HL in the upper 
right-hand corner of the video 
display. 

The machine language rou- 
tine is stored in string variable 
B$. VARPTR(BS) returns the ad- 
dress of the string's first three 
memory locations containing 



the length of the string, the least 
significant byte and the most 
significant byte. If you POKE 
these latter two bytes into loca- 
tions 16526 and 16527, the 
USR(X) locations, then B$ will be 
treated as a machine language 
program when the USR function 
is called. 

Note that if the VARPTR loca- 
tions are greater than 32767, as 
they could be in a system with 
more than 16K of memory, you 
must subtract 65536 to keep the 
POKE command within allow- 
able limits. 

If B$ is the first string variable 
to be assigned in a program, it 
will stay in the same location. 
However, if you choose to as- 
sign other string variables first, 
and if the length of those vari- 
ables will be changed during the 
run of the program, then you'll 
have to find B$ in memory 
before executing the USR call. 
You can do this by repeating the 
commands in line 30 just before 
making each USR call. (This 
could be done in a subroutine.) 

Avoid Power Up 

The above method works for 
most relocatable machine lan- 
guage routines. But you can 
locate your routine in high mem- 



ory, and avoid powering up the 
computer to set the memory 
size. Let's examine what hap- 
pens when you answer the 
MEMORY SIZE? question. 

As far as I can tell, the main 
locations for the memory size 
are 16561 and 16562. When you 
type a number in response to the 
memory size prompt, the com- 
puter subtracts 2 and stores 
that number in 16561 and 16562. 
So if you ever forget what mem- 
ory size you started with, you 
can type: 

? PEEK (165611 ♦ PEEK (16562)* 256 ♦ 2 

and the computer will tell you. 

Actually, the address in those 
locations represents the highest 
usable memory location for 
BASIC, normally used for string 
storage. So, for example, if you 
set the memory size to 30000, 
the last location available for 
string storage (or other BASIC 
variables, if no string space is 
cleared) is 29998. You could 
start your machine program at 
29999 with no ill effects. 

But you can't just POKE the 
new value minus 2 into 16561 
and 16562 to reset the memory 
size. Other pointers must also 
be reset— those that govern the 
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FOR TRS— 80* 

"FLIPPY"— 250K bytes/disc 

FAST — 5ms Track to Track 



REAL VALUE 

AEROCOMP offers the best value in 
microcomputer due drive)* on 'he morkel today! 
Reliability featurei and cost tough to beat We 
deliver. . and we stond behind our product*, as 
evidenced by the only FREE TRIAL OFFER in the in- 
dustry. Examine your systems needs and order to- 
day! 

MYSTERY REMOVED 

There appears to bo some confusion in the 
terminology used to describe disc drives ond their 
features. Here's what we mean: 

•FLIPPY Allows the use of both sides of 

a diskette with a single- 
headed drive by simply turning 
the diskette over (Model 
40-1). 
•TRACK specified in tracks per inch 

DiNSIT Y ( T P I ) . 

Refers to the number of tracks 
per radial inch on the diskette. 
Typically 48 TPI = 40 usable 
tracks and 96 TPI = B0 useable 
trocks. 
'DOUBLE refers to recording density in 

DENSITY bits per inch (bpl). Typically 

single density means data con 
be recorded up to 2.938 bpi; 
double density means data can 
be recorded up to S.876 bpi. 

COMPARE AND 



•DOUBLE- refers to number of read/write 
SIDfD heads. Single-sided is one 
head, road write one side on- 
ly; double-sided is dual heads 
allowing read/write opera- 
tions on both sides of the 
diskette. A double sided drive 
appears as two separate 
drives to the controller. 

•CAPACITY unformated capacity is the 
total amount of storage space 
available on a diskette. 
Typically 125K bytes on a 40 
track 5.25in. diskette. For- 
mated capacity is the total 
USABLE storage space on a 
diskette. Typically 102K bytes 
on a 40 track 5.25in. diskette. 

•ACCESS the time required for the head 

TIMI to move from one track to the 

next. Typically 5 to 40 
milliseconds (ms). 

FREE TRIAL OFFER 

Order your AEROCOMP Disc Drive and use it 
with your system for up to 14 days. If you are not 
satisfied for ANY REASON (except misuse or im- 
proper handling), return it. pocked in the original 
shipping container, for a FULL REFUND. We have 
complete confidence in our products and we know 
you will be satisfied! ORDER TODAY 1 

WARRANTY 

We offer you a 90 day unconditional warranty 
on parts and labor against any defect in materials 
ond workmanship. In the event service, for any 
reason, becomes necessary, our service deport- 
ment is fast, friendly and cooperative. 

100% TESTED 

AEROCOMP Disc Drives are completely 
assembled at the factory and ready to plug in 
when you receive them. Each drive is 100% bench 
tested prior to shipment. We even enclose a copy 
of the test checklist, signed by the test technician, 
with every drive. AEROCOMP MEANS RELIABILITY! 

ORDER NOW 

• MOOfL 40-1 DISC MM VI S399.9Se«. 

Single-sided. "Flippy". 48TPI. 
(40 track: single density unfor- 
mated 12SK bytes/ side, double 
density unformated 250K 
bytes/ side). 

• MODEL 80 2 DISC DRIVE »439.95ea. 

Double- sided. 48TPI. 
(80 track 40 per side: single 
density unformated 250K 
bytes; double density unfor- 
mated 500K bytes). 

BUY AEROCOMP! 



ACCISS MIAO DISC CAPACITY EASY- W 
"FlirPY" TIMI LOAO UtCTCM (unfarmated IMTtV TRIAL 
(trock to SOUMCMO tingle DOCM 

•rock density) 


AMOCO*** 


YIS 


Ma. 


YIS 


YIS 


tSOK by In 

(both tieet) 


VIS 


YIS 


■MM 

•HACK* 


NO 


40m, 


YES 


NO 


104K by'ai 


NO 


NO 


PBRCOM 


yes 


25 nil 


YES 


NO 


250* bylet 
(both now 


YES 


NO 


MM 


NO 


Smi 


YES 


YES 


12SK bytet 


YIS 


NO 


SMUOAIT 


NO 


40m, 


YES 


NO 


I09K bytei 


NO 


NO 


MM 


NO 


25m, 


YES 


NO 


I25K by l«, 


YES 


NO 


TANOON 


NO 


9ms. 


NO 


NO 


I25K bytei 


NO 


NO 


•fSTTK 


YES 


2Smt 


YES 


NO 


250K bylet 
(both tidet) 


NO 


NO 


BAM 


NO 


12m, 


YES 


NO 


I25K oy., 


NO 


NO 



• MODEL 80 1 DISC DRIVE S439.9Sea. 

Single-sided, "Flippy". 96TPI. 
(80 track; single density unfor- 
mated 250K bytes /side: double 
density unformoted S00K 
bytes/side). 

• MODEL DISC DRIVE SS9S.95ea. 

160-2 Double-sided. 96TPI. 

(160 track 80 per side; single 
density unformated S00K 
bytes: double density unfor- 
mated I megabyte). 

All models or* copable of single or double density 
ond ore complete with power supply and silver 
enclosure. Send for information on AEROCOMP 2 
and 3 drive systems availoble in 40 and 80 trock. 

• SELECT EITHER A 2- DRIVE OR 4- DRIVE CABLE 
FOR USE WITH YOUR DRIVE(S): 

2 DRIVE CABLE (for use with 
lor 2 drive systems) 

S24.99ea. 

4-DRIVE CABLE (for use with 
I-. 2-. 3-or 4-drive systems) 
S34.9S4M 

Add $1 25 shipping and hand- 
ling 

• MINI DISKETTES (5 25 In), Box of 10 S29.95 

odd $1 25 shipping ond hand- 
ling 

• DISC OPERATING SYSTEMS 

NEWOOS-f (40 TRACK) S 109.00 

NEWDOS/RO (SO TRACK) 8149.00 

• SPECIAL COMBINATION OFFER* 

• Model 40- 1 Disc Drive $339.95 

• 2 Drive Cable 24.95 

• Disc Operating System (NEWDOS + ) 109.00 

• Freight 5.25 

Reg. 1479.15 
Special 8399.99 

SPECIAL COMBO EXCEPT WITH NEWDOS/ 80 
Reg. $519.15 Special 8429.9S 

To order by mail, specify Model Number(s) of 
Drive, cable, etc. (obove). enclose check, money 
order. VISA or MASTERCHARGE card number and 
expiration date, or request COD shipment. Texas 
residents odd 5% sales tax. ADD $4.00 per drive 
for shipping and handling. Please allow 2 weeks 
for personal checks to clear our bonk. No personal 
checks will be accepted on COD shipments-cosh, 
money orders or certifed checks only. You will 
receive a card showing the exact COD amount 
before your shipment arrives. Be sure to include 
your name and shipping address. WE SHIP PROMP- 
TLY! In the event there is a slight delay, you will 
be notified of the shipping dote ond we will NOT 
deposit your money order or charge your 
bank card until the day we ship! 



CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888. OPERATOR 24 

FOR VISA/MASTERCHARGE/C.O.D. ORDERS 
California dial (800) 852-7777. Operator 24. Alaska 
ond Hawaii dial (BOO) 824-7919. Operator 24. 
TOLL FREE LINES WILL ACCEPT ORDERS ONLYl 
For Applications and Technical information, call 
(214) 337-4346 or drop us a card. 



Dealers inqiries invited 



Factual material from currant manufacturer t do'o thaett it believed reliable but connot bo guoronteed comparing Aerocomp 
Modal 40 1 to ,m lo- modelt 



The TUS SO- •.pant 



nterfoco limitt the trock to track occett time to IJmt 



'Trademark of Tandy Kodio Shock 



Redbird Airport, Bldg. 8 

P.O. Box 24829 

Dallas, TX 75224 ^387 



*R*ad# Servfce— see pege 226 
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start of string storage and the 
position of variables in memory 

Fortunately, you don't have to 
reset each one individually. All 
you need to do is issue a CLEAR 
X command where X is the num- 
ber of bytes you need cleared for 
the program. The X argument 
must not be omitted, even if you 
don't need any string space 
cleared, because that also 
resets a pointer. If you don't 
need any string space, you can 
just CLEAR 0. 

Using the above information, 
if you wanted to reset the mem- 
ory size to 30000. you could 
issue these commands: 

POKE 16561.46 POKE 16562 117 CLEAR 
50 

46 + 117-256 = 29998, or 2 less 
than our desired memory size. 

However, if your machine lan- 
guage routine is relocatable, 
you can go one better than this. 
You can reserve enough mem- 
ory for your routine while the 
program is running, and then 
free that memory for other uses 
when the program is finished. 



Freeing Memory 

Take a look at Listing 2. The 
code is compressed with multi- 
ple statements on a line, so keep 
in mind that everything between 
lines 1 and 2 is part of line 1 , and 
so on. Here is how the program 
works. 

First. POKE 16396.23. This 
disables the break key since you 
don't want to exit the program 
without executing line 9999. You 
then PEEK at the present mem- 
ory size in locations 16561 and 
16562, and let variable C equal 
the present memory size minus 
the length (in bytes) of your ma- 
chine routine. This will be your 
new memory size. 

Poke your present memory 
size into 16526 and 16527. This 
is temporary since you want to 
recover these values after you 
issue the CLEAR command 
(which clears all variables). You 
could just as easily have used 
any of several other memory 
pairs to store these values, but 
these are the USR(X) locations 
that you will be using later any- 
way. 



8" DISK DRIVES oTRS-80™ 

MAX) DISK " The only system that lets you run TRS-DOS 2 1. 
2 2. 2 3. NEVVDOS \ and CP/M " on high performance 8" floppy 
disk drives 

• Loads basic m 3 seconds 

• Mix with mini drives on the same cable 

• Easy piug-m installation uses expansion interface 

• WAX1-DISK or mini aisk can be drive 

• Over 1 1 megabytes on line with four drives 

• 'Pun standard CP/M with SHtJFFLEBOARD'" option 




only $1079 



290kbytesf 
per drive • 



MAXI-DiSK system includes 8 disk drive, interface. 
DOSPATCH" software for 51070 Extra drives $845 The 
SHCJFFLEBOARD system includes Z-80 remapping module 
Standar I d documentation for only $279 (only for use 

with MAXIDISK . 

ORDER TODAY! 

The number one name in trealioe hardware design 

PARASITIC ENGINEERING 

Box 6314 Albany CA 94706 
Visa/MC orders Phone (415) 839-2636 

Mil DISK SHUffKIOMO OOSMTCM >•• "jovmwkt o» Parn>t« En^-wng TRS-60 .» . 



Next you break your new 
memory size down into least 
significant and most significant 
bytes (LSB and MSB), and POKE 
these back into 16561 and 
16562. Then comes the manda- 
tory CLEAR command (be sure 
to replace SC with a numeric 
argument) 

Starting in line 2. you recover 
your original memory size from 
the USR(X) locations and store 
them in variables QY and QZ (to 
be used at the end of the pro- 
gram). Now we PEEK at your 
new memory size and add 1 to it 
to determine where your ma- 
chine program will start (vari- 
able C). 

If the entry point (the byte of 
the routine to be accessed first) 
is not the first byte of the rou- 
tine, you must calculate the en- 
try address by adding the dis- 
placement from the start of the 
program (variable D). Break this 
entry point address down into 
LSB and MSB and POKE it into 
the USR(X) locations (16526 and 
16527). You then do the actual 
POKEing of your routine into 
memory, starting at the first 
location of your newly protected 
memory. 

If the memory location indi- 
cated is greater than 32767. you 
must include the offset of 
- 65536. This necessitates the 
function (A>32767)-65536 
shown in the example. Notethat 



PL indicates the program length 
and must be replaced by the 
number of bytes to be POKEd 
from DATA statements 

Restoring and Modifying 

At the end of your program, 
line 9999 in this example, you 
need only rePOKE the old mem- 
ory size into 16561 and 16562. 
issue the necessary CLEAR, and 
POKE 16396.201 to re-enable the 
break key. This restores every- 
thing to the way it was before 
you ran the program, without 
any need to power up again. 
Note that QY and QZ are the on- 
ly variables that must be left un- 
changed throughout the pro- 
gram. 

The above routines can also 
be modified to put a system 
machine code in your programs, 
that is, code that stays in mem- 
ory and is used in the command 
mode. 

Should you use one of the 
above routines, I would also 
suggest you use the CLEARX 
statement at the beginning of 
every program; you never know 
how much memory was re- 
served for strings in your last 
program. Finally, if your pro- 
gram really hogs the string 
space, issue a CLEAR 50 at pro 
gram end so that you can load 
the next program without en- 
countering an OM ERROR (out 
of memory error). ■ 



10 


POR 


A=l TO 4: 


HEAD Bi B$= 


BS*C"IIR$(B 


: HE 


XT 






20 


DATA 


34, 62, 


60, 201 












30 


B«VARPTB (BS) : 


FOR A=0 TO 


It B-B*l: 


POKE 


16526 


♦ A 


PEEK 


(B+(B) 


32767) *65536) : NKXT 












40 


CLSi 


A*USR(A] 


Prograrr 


Listing 











THE FOLLOWING CONSTANTS MUST BE INSERTED INTO PROPLFt PL 
ACES: 

PL (REPLACE WITH PROGRAM LENGTH - IN BYTES) 

SC (REPLACE WITH STRING SPACE TO BE CLEARED - DO HOT OM 

IT! 1) 

EP (REPLACE WITH ENTRY POINT - BYTE DISPLACEMENT FROM S 
TART) 

1 POKEl6396,23:A=PEEK(16561) : B*PEEK ( 16562 ) :C=A+B*256-PL 
:POKE16 5 26,A:POKE16 527 , B : B= I NT (C/256 ) : A = C"-15*256 : POKE16 5 
61,A:POKE16 56 2,B:CLEARSC 

2 QY«PEEK( 16 526) : QZ ■ PEEK ( 16 5 27 ) : A- PEEK ( 16 56 1 ) : B»PEEK ( 16 
562) :C-A*D«256+l:D=C+EP:B=INT(D/256) : A=D-E*256 : POKE1652 
6,A:POKE16 527,B:FORA^CTOC+PL-1:READB:POKEA« (A>32767) «65 
536,B:NEXT 

9 999 POKE16 561,QY:POKE16 562,yZ:CLEAR50:POKEl6 3 96,201 : Et U 



Program Listing 
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CAI/r / add-ons for TRS-60® 
J/mV ML/ Software and Hardwo 



A new enhanced NEWDOS for rhe TRS-oO. 

The most powerful Disk Operonng System for rhe TRS-80 
designed for rhe sophisticated user and professional program 
mer who demands rhe ulnmare 

NEWDOS/ftO is rhe planned upgrode from NEWDOS 2 1 
Some of rhe feotures are 

• New QASIC commands for files wirh variable record 
lengths up to 4095 

• Mix or motch drives Use 35 40 or 80 trock 5" disk 
drives or 8" disk drrves or combo 

• Secunry boot-up for QASIC or mochine code applico 
non programs 

• New editing commonds 

• Enhanced RENUMber rhar ollows relocation 

• Command chaining 

• Device handling for routing to display and printer 
swnulfoneousry 

• DFG function; striking of D F and G keys allows user to 
enter o mint-DOS without disturbing program 

• Compatible with NEWDOS 6 TRSDOS 

• Mochine language Superzap/80 2.1 % A AG 
utilities and enhanced debug ond copy 

NEW 

TF-8 80 TRACK DISK DRIVE 

Double Your Capacity OO/ 

TF-9 DUAL 80 TRACK DISK DRIVE $7 QQ 

Quadruple Your Capacity / jw 



Disk Drive Sale! 


Sov» add-on fof TRS-80 




TF 3 Shugon SA400 


$049 


Pertec FD20Q 40 ftock 


$369 


TF 5MPID51 40rrock 


$379 


TF7 Micopolis 77 trock 


$595 


TDH- 1 Dual Sided drive 35 trock 


$499 


TF-3M Drive Sys 2 Shugon 


$696 




NEWDOS* 






40rrock >1 10 35 trock 


$99 




Microconduaor Data Dose Mgr 






Mod I $249 Mod II 


$399 




AJA Dusiness Pgk 


$269 




Disk Heod Oeaner 


$16.95 


Disk Alignment Pgm. 


$109 



Drives for any Microcomputer 


Does not Include power supply cabinet. 


Pertec FD200 


S262 FD250 S099 


ShugorrSA400 
MP1D51 


$279 SA800/801 $479 


$279 D52 $049 


Printers 


V. --^. 


Centronic 779 


$599 % 


Dase2 


I Centronic 737 


$899 V "= 


Centronics 702-9 


$1,895 V 


Anodex950l 


$1,595 ^^ _ - 


Mohbu 


$2,395 ^- 




Spinwriter #X,D4V 




FACTORY 

CLEARANCE 



Demo single or dual heod MPI disc 
drive complere wirh Power Supph/ 
and Chassis. Full warranty 



*279 



TF5D 40 TK 

TDH-1DDuoI35TK *41 9 

limited quantities 



(Announcing 
8" Floppy Disk Drive System 



for Model I 




OneSA801 Floppy 
NEWDOS 80 
Coble 6 Adopter 



M095 



Disk Exponsion Sysfem 

• 2 Shugort SA400 TF 3 S718 

• 1 Two-Drive Coble $ 25 

• 1 Exponsion Interfoce 32K $489 

• 1 35-rrock DOS* % 99 
TOTAL LIST PRICE $1331 




SPECIAL PRICE ONLY 

Some as obove but 
includes TRS-80* 

Level H 



$1,179 



$1984 

MOD II 8" Disk System 

• 1 Dnve System $899 

• 2 Drive Expansion System $1,399 

More Savings 






INTRODUCTORY OFFER 
SAVE $300 

TRS-oO Graphics 



OKI DATA 
MICROLINE SO 



orophi 
List H 099 

$649 



Memory Kir ( 1 6K) $49.00 

AC Isolator (6 socket) $47.95 

Modem $164.00 

Diskettes ( 1 0) Verbatim $00.00 



/VICROCOVPUTK 

.TEOMOLOGY ^ 28 

-l— l- i lalAJJ^NCORPORATH) *; 

ScwmTwTxarocPtJtlrv.ov.Denvw. CO 80237. (303) 741-1778 / .ur . Santa Ana CA 92704 • (714)979-9923 
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INTERFACE 



A handshaking story with a hard copy conclusion. 



H-14, Meet the TRS-80 



Frank Friesen 
23 Gemini Avenue 
Winnipeg, Manitoba 
Canada R2G 075 



After owning my TRS-80 for 
a while I became tired of 
copying programs from the 
screen by hand. I needed a 
printer. The H-14 line printer 
from Heathkit seemed to be the 
best buy. The kit cost less than 
half the amount of the Radio 
Shack line printer and even had 
lowercase. 

The kit took only 12 evenings 
to finish, but while building it I 
realized that the on board CPU 
and software controlled UART 
could not easily be bypassed, as 
I had hoped. This meant that the 
only way I could communicate 
with the printer was by serial 
means. 

The RS 232 or 20ma current 
loop could be bypassed so that 
information could come, via TTL 
levels. The problem was the ex- 
pansion interface which puts 
out parallel information. This 
wasn't going to stop me — the 
price difference in printers could 
pay for a mini disk drive. 

Looking around my workshop 
I saw an MM5303 general pur- 



pose UART (Universal Asyn- 
cronous Receiver Transmitter). 
Using this IC, a 74LS00 quad 2 
input NAND gate and some 
extra wiring to the Heathkit con- 
trol board, I made a working in- 
terface. 

Circuit Operation 

The circuit is simple and easy 
to understand (see Fig. 1). Paral- 
lel information is input to 
the UART (IC 1) from the expan- 
sion interface line-printer-port 
edge connector. Upon receiving 
the strobe on pin 23, the UART 
begins transmitting this data 
serially on pin 25 (SIN). 

The format will be eight bits, 
with no parity, and one stop bit, 
as set by the voltage levels on 
pins 35 to 38 of IC 1. During this 
transmission, the COMPLETE 
signal, pin 24, of the UART, goes 
low. It causes pin 1 1 of IC 2 to go 
high, indicating to the computer 
that the printer, or at least the in- 
terface circuit, is busy. 

When transmission is com- 
plete, pin 24 of the UART goes 
high, causing pin 1 1 of IC 2 to go 
low, indicating the printer is 
ready to receive more informa- 
tion. 

The circuit derives its power 
from the H-14 line printer. Also 
the CLK signal on pin 40, which 
is used by the UART for timing 
and clocking the data, is taken 



directly from the UART in the 
H-14. This means that any baud 
rate set in the H-14 will be 
automatically set in the inter- 
face as well (not including 110 
baud, since this requires two 
stop bits, not one as is set now). 
I run mine at 4800 baud with no 
problems. 

The H-14 provides one hand- 
shaking signal, RTS, which goes 
low if the printer is off line or the 
print buffer is full. This signal is 
gated through IC2 to the line 
printer port. In this way, either 
the printer or the UART can 
cause a PRINTER BUSY signal. 

The strobe signal is run 
through two gates simply to give 
the data lines a little additional 
time to stabilize before being 
strobed. Pin 23 on the edge con- 
nector is tied to pin 24 (GND) to 
disable the fault detect line 
since it is not needed. 

Construction 

I built the circuit on a pre- 
etched experimenter board that 
holds both IC's. I also used 
sockets to avoid unsoldering 
problems in the future. 

Set a common +5 volt area 
and a common GND area and 
make the following connec- 
tions: 

1. Pins 3, 21, 36, &39of IC1to 
the common GND 

2. Pins 1 , 38, 37, 35 & 34 of IC 1 



to the common + 5 volts 

3. Pin 24 of IC1 to Pin 13 of IC 
2 

4. Pin 23 of IC1 to Pin 6 of IC 2 

5. Pins 3, 4 & 5 of IC 2 
TOGETHER 

6. Pin 14 of IC2 to +5 volts 

7. Pin 7 of IC 2 to GND 

All that remains now is to 
wire the two interconnection 
cables. I made the cable to the 
H-14 out of six three-foot pieces 
of #24 stranded wire simply 
because I had them available. 
Six-conductor ribbon cable 
would also be suitable. Using 
different colored wires can 
make identification easier. 

Before starting to wire the 
H-14, remove the jumper wire 
from J114.J115 or J114.J113. 
This interface circuitry is 
bypassed and the associated 
ICs could be removed (U101, 
U102, U103, U104). 

Remove the bottom plate of 
the H-14 and make the follow- 
ing connections to the control 
board, using the six-wire cable. 
Be sure to count the pins cor- 
rectly. Viewing from the bottom 
puts pin 1 on the opposite side. 
Also, be careful not to make any 
accidental solder bridges to 
other pins. 

The U numbers refer to H-14 
ICs and the others to the ICs on 
the board just completed. 

1. One wire to IC U105 Pin 40; 
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the other end to the +5 volt 
common 

2. One wire to IC U105 Pin J2 
(RTS); other end to IC 2 Pin 12. 

3. One wire to IC U105 Pin 20; 
other end to common GND. 

4. One wire to IC U105 Pin 15 
(CLK); other end to IC 1 Pin 40. 



5. One wire to IC U105 Pin 10 
(SIN); other end to IC 1 Pin 25. 

6 Last wire to IC U104 Pin 1 
(-- 12); other end to IC 1 Pin 2. 

This completes the wiring to 
theH-14. 

Run the cable through the slot 
in the base plate. Re-install the 



base plate. Be sure the cable 
does not interfere with the print 
head movement. 

For the second cable I used a 
ten-conductor ribbon cable 
about 15 inches long. I could not 
find a 34-pin female connector 
to mate with the expansion in 
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terface card edge, so I used a 
40-pin connector and simply cut 
off the pins I did not need. 

The pin configuration of the 
line printer port is shown in the 
expansion interface manual. Pin 
1 is the pin on the top nearest 
the keyboard. Pin 2 is directly 
opposite on the bottom side of 
the board. Wire the cable as 
follows; 

1 Connect one wire to Pin 1 of 
the connector; the other end to 
Pin 1 and 2 of IC 2. 

2. One wire to Pin 2 of the con- 
nector; the other end to the com- 
mon GND of the circuit board. 

3. One wire to Pin 3 of the con- 
nector; the other end to Pin 26 of 
IC 1 (MM5303). 

4. One wire to Pin 5 of the con- 
nector; the other end to Pin 27 of 
IC 1. 

5. One wire to Pin 7 of the con- 
nector; the other end to Pin 28 of 
IC 1. 

6. One wire to Pin 9 of the con 
nector; the other end to Pin 29 of 
IC1 

7. One wire to Pin 11 of the 
connector; the other end to Pin 
30 of IC 1. 



Software for TRS-80s 



WORDSCRIBE 



tin 



Professional word processing for Model I 
or Model II. Full screen editing. Margin 
justification. Line insertion/deletion. 
Block move/copy/delete. Global find and 
change. Much, much more! 

Model 1 (48k, 1 disk) $ 79.95 

Model II (64k) * 99 .*S 

WORDPRINT tm 

Text formatter for files created by Word- 
scribe or any ASCII file. Uses embedded 
2-character commands to control 
margins, justification, headers, spacing, 
page numbering, etc. 

Model I (48k, 1 disk) $ 39.95 

Model II (64k) $ 49.95 

MAILING LIST I 

A menu driven mailing list program with 
complete full screen editing. 

Model I (48k, 1 disk) 
Model II (64k) 

WORDMA1L 

Pulls names and addresses from Mailing 
List I and inserts into Wordscribe files. 



$ 59.95 
$ 69.95 



Model I (48k, 1 disk) 
Model II (64k) 



$ 39.95 
% 49.95 



COMPLETE FORM LETTER SYSTEM 

Wordscribe, Wordmail, Mailing List I 
Model 1 (48k, 1 disk) $ 159.95 



Model II (64k) 



$ 199.95 



Tulsa Micro Systems 

114 West Taft +«« 
Sapulpa, 0k. 74066 



(918) 224-4260 



TMS FEATURE OP THE MONTH 

IN MEMORY PRINT SPOOLER 

Spoolrel tm runs in Model I 32k or 48k disk 
system, under Newdos* orTrsdos , V Ful- 
ly relocatable code and buffer. Buffer 
size is user selected. A true background 
spooler at an unbelievably low price. 

$ 24.95 



PRINT-CENTRAL U - A utility for those 
with smart printers. To send a control 
code to your printer, simply press the 
Clear key and the appropriate letter key 
and see instant execution. Any code from 
1 to 31 may be sent. 
Model I only $ 24.95 

PENCIL FIX - Modify Pencil to use RS 
lower case modification. Redefines 
control key to be the key and switches 
the lc/uc toggle to the shifted Break key. 
Save your warranty. 
Disk $ 24.95 

ATTENTION SOFTWARE AUTHORS 

Our royalties are the best you will find. 
Call or write for our schedules. 

•Newdos is a trademark of Apparat 
••TRS-80 and Trsdos are trademarks of 
Tandy Corporation 



Software for TRS-ftOs 



UTILITIES FOR MODEL I 

SUPERL1ST - Allows you to debug and 
edit your programs with live cursor 
control. Trace Gosubs and Gotos. Global 
search. Insert lines. 
48k. disk $ 30. 00 

SUPERPRINT - Format your hadcopy 
listing to suit your needs, with puces 
between lines, wider margins, if you 
choose. Even will trace Gosub routines to 
make debugging easier. 
32k, disk $ 15.00 

TIGCJER-<iRAF tm 

Create engineering, scientific or just fun 
graphics on your IDS 440G printer. 
Resolution is 495 x 575. Easy Basic 
programs provided for data entry and 
machine language modules for speed. 
Several pictures can be concatenated 
along the Y-axis of larger graphs. 

Model I (48k, 2 disk) $ 14i*.y5 

DEBUYMAE tm 

Lion't fall for cheap (or expensive) 
imitations. Debbymae is the only totally 
flexible data base manager for the Model 
1 or Model II. No fields or keys. 
Automatic linking of all related 
information allows instant retreival bv 
subject, type of information, partial 
contents; even performs analogies. 



Model I (48k, 2 disk) 
Model II (64k) 



$ 80.00 
$ 100.00 



• Reader Service— see page 226 
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8. One wire to Pin 13 of the 
connector; the other end to Pin 

31 of IC1. 

9. One wire to Pin 15 of the 
connector; the other end to Pin 

32 of IC1. 

10. One wire to Pin 21 of the 
connector; the other end to Pin 
11 of the IC 2. 

11. Connect a small bare wire 
between Pin 23 and 24 on the 
connector itself. 

Conclusion 

I put the completed interface 
into a small experimenter box 
and ran one cable out each side. 
As seen, the parts count is very 
low. Parts required are: 
One MM5303 (or equiv) UART 
One 74LS00 Quad 2 l/P NAND 



GATE 

One 40-pin socket (recom- 
mended) 

One 14-pin socket (recom- 
mended) 

One 34-pin female connector 
(0.1-inch spacing) 

Miscellaneous wire, PC 
board, etc. 

The cost of the unit is less than 
$15. 

I normally operate the H-14 
using the manual switch to 
select character width. Because 
the printer driver routine only 
sends carriage returns (not line 
feeds), the dip switch (sw102) in 
the H-14, position 3, should be 
set to 0, causing an automatic 
line feed on carriage return. This 
works fine until I try to select a 



new character width using this 
command: 

LPflINT CHR*27); CHRS<117); CHR«20) 

The above command causes 
96 characters per line. The only 
problem is that the H-14 will no 
longer generate internal line 
feeds. The easiest way around 
this is to generate a line feed 
from BASIC in a subroutine 
such as the following: 

XXX PROGRAM LPRINT LINE: QOSUB 

10000 

10000 IF PEEK<14312>0«3 THEN 10000 

ELSE POKE14312.10: RETURN 

Line 10000 waits until the 
printer is ready and then sends a 
line feed directly, bypassing the 



print driver routine. 

If you change character width 
by software, calling this line in a 
program after the LPRINT line 
produces the line feed needed. 

It is easy to see that this will 
not work with LLIST or LPRINT 
lines longer than the number of 
characters available on the line. 
To use LLIST you must use the 
manual mode and are limited to 
only the small or large 
characters. Note that the dip 
switch is sampled only at power 
up. This means if you change 
character size with software, 
you must turn the H-14 off and 
on again to get back the auto 
line feed function. If you use 
large characters, this is only a 
minor inconvenience. ■ 



THE OftONJCMI Hf THING 




CI-VO »*M 



List %79S (^ 00 Jr.?='l'- -u *-" ,c ' u ~-> 



FEATURES: 






bi'<llfll>mi»f.l.iiiMi >••>. 



ORDER NOW 

— »« HOUt 



PM 401-V46-I76S 



AVE 



»«•» MNMMl «... 
»■> #•••. t» VSIS1 




SYSTEM -<*•*. 

Your TRS-8C" Mod I May Not Be The Problem! 

Normal household and 
commercial electrical V. 

power (AC) can vary as V 
much as 200V and can 
VANISH (or a hah second-or 
more! The TRS-eXJ" Pow- 
er Supply was not de- 
signed to cope with 
this typical AC condition! 

P & L BUSINESS/COMPUTER SYSTEMS 

Power modification stabilizes system voltages al- 
lowing up to 2 seconds' uninterrupted operation with 
AC OFF! (Depending on power supply you use.) 
Detiilid Irtitrucllora lor Procusor 6 Expansion Interlace 

(w/parts list & pwr. supp. selection data) $9.95 

Level I Kit Far Preceuer Only 
(instructions, parts, cables & power supply 

selection data) $31.95 

Level 2 Kit For Processor and Expansion Intarlacs 
(instructions, parts, cables & power supply 

selection data) $49.95 

Send check or money order to: 

P & L BUSINESS/COMPUTER SYSTEMS 
P.O. Box 333. Ramona, Calif 92065 *3s* 

California Residents please add 6% sales tax 



Hard Copy Printer 
For Your Computer 

COMPLETELY 
REFURBISHED 

Model 33. Friction Peed 
Receive only. Table Model. 110 
Baud. 8 level ASCII Code, 20 
MA Loop 

$279.95 

CorrtDirii* line of options avjiUDie C-iecx 

or M SW Deposit on C 0. ore"*' s. N.J 

Retidwnts add 5 i Sales Tax 

RED ARROW " 433 

ELECTRONICS CORP. 

1217 Summit Ave.. 

Union City. N.J. 07087 

(201) 863-7916 



f 



1 



SECURITY CONTROL CENTER • • • • • 

You con control light whan your* not ot horn*, ot random 
tlmas. Turn vldao or i •cording equipment. oppHonca. b«ll. 
loud olorm davlca on ond oM ot prasat tlmas, avan monthi 
odvonca. * Com«t with program, control modus*, and oc 
odaptor* •(J39.SO)' 

• • * AUTOMATIC TELEPHONE DIALER • • • 
You con dtoi taraphona outomotlcosry SOO or mora. Evan H 
you forgot t» laphorsa number. * you remember port o» rt. 
you con And the numbor through w ench commond. 
* Coma* with program, control modulo and oc odaptor 

• •(I29.S0)* 



00-DEEP 

To ba used to signal tha and ot long tort ond iignol you In 
cot* of loading arror. It olio l»ti you Know with on* baap, 
two beeps, ate. Exoctly whot part of tha program you or • In. 
* Comas with Instruction, control modus* ond oc odaptor 
*( I29.S0)* __. 

• ' S-C COMPUTER TECHNOLOGY ■ • 
P.O. Box 1246. Covino CA 91722 
Phon* (213) 332-2216 or 966-9666 

k. — Visa and Mastercharge accepted — A 



DISASSEMBLED HANDBOOK 
FOR TRS-80 

VOLUME I— $10. POSTPAID 

Using ROM Calls in assembly language programming 
Sell-programmed learning course— 10 Chapters 
All BASIC ROM Calh-ROM ancillary functions 
UNI. CSNG a. COBI ariih/irig/log/etc. demo pgms 

VOLUME 2— $15. POSTPAID 
Advanced assembly language course— 1 3 Chanters 
Storing video in Ml M for bier use A recall 
Split-screen tideo with scroll/ stoic recall 
Decoding single & double precision numbers 

COMMENTS 

COMPUTER INFORMATION EXCHANGE— shin 100 

Vol.2 

George Blank — Vol. I good intro. lo ROM CAI Is 

90FTSIDE— »ill reprint JOOO copies of Vol. I 

Allan Moluf — I especially recommend this hook 

VKO BUI I ETIN-A must lor every 80 bookshelf 

Charles Bullet — most informative and accurate 

INTERFACE— save you I year's assy. lang. study 

Joni Kosloski— we sold over 500 first X)days 

THE ALTERNATE SOURCE— sld lent for using ROM 

Milter Microcomputing— ship us a canon ASAP 

CHICATRUG— ship us another carton via Air Mail 

Bill Mel aughlin— ship another X» air freight 

RICHCRA FT ENGINEER ISC I. TD. + 27e 
Drawer 1065. H ahmeda Industrial Park 
Chautauqua. New York 14722 
phone (716) 75)2654 for COD orders 



MEMOREX 

DISKETTES 
& CARTRIDGES 

(or your iomputt?r or word processor 

BUY THE BEST FOR LESS 
Lowest prices WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity Call free (800) 235- 
4137 for prices and information. 



PACIFIC ^ 370 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo CA 
93401 (In Cal call 
(80S) S43- 1037) 
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/^PROGRAM STORE 



(202) 337-4691 



4 200 Wisconsin AveNW POBax96C<5 Washington DC 20016 



W 



MW 









All programs for TRS-80 
1 1 6k , Level II coir.outer. 



Avalon Hill Game Company has just Intro- 
duced their flr«t five war and strategy 
games for the home computer. You play 
against the program. Each package 

includes instructions and software for the 
TRS-80, APPLE II and PET computers 
having 16k of memory . 

Midway Compaign 

The battle of Midway is recreated with 
you in control of the outnumbered and out- 
ranged U.S. Navy. The Japanese need air 
superiority to win . $14 . 95 

Hi Nuclear Bomber 

Pilot your advanced bomber towards the 
target city in the Soviet Union. Avoid the 
MiG fighters and the surface-to-air missies. 
$14.95 

North Atlantic Convoy Raider 

This simulates the Bismark convoy raid 
of 1941. You control the British Home 
Fleet. $14. 95 

Nuke War 

This nuclear confrontation pits you 
against the computer. You choose either 
massive espionage or military build-up. 
$14.95 

Planet Miners 

One to four players compete against the 
computer staking claims in the solar 
system. Watch out for sabotage and claim 
jumping. $14.95 

by Robert Lafore from Adventure Inter. 

In these TRS-80 disk programs you 
influence the story by speaking with the 
characters. Each program sets a fictional 
•cane. Then you start the dialogue with 
the other 
characters. 



Six Micro Stories 
introduction. $14.95 



offers 



good 



Local Call For Death is a detective story in 
the style of Lord Peter Whim sey. $19.95 

Two Heads of the Coin is a psychological 
mystery set in the London of Sherlock 
Holmes. The most challenging. $19.95 

Electronic 
Handicapper 

BASKETBALL 

by Sothen. Laurence a Gavenda 
from Acorn Software Products 
Basketball is the first in the Electronic 
Handicapper series from Acorn. It will 
introduce you to the benefits of predicting 
the winners of this sesson's basketball 
games. This two-tape package gives you 
power ratings to get you started. You keep 
the data tape informed of the current 
week's wins, losses and points. The 
program then calculates a winner and point 
spread for you to use. Laat season it was 
used to predict 85% of the winners with s 
64% accuracy with the point spread. 16k 
required. $99.00 on tape. 



STOCK 
TRADER 



from Galactic Software 

This system is designed for the active 
"trader" and not the long term investor be- 
cause the system is technically oriented. It 
tracks issues you select and reflects their 
performance against the overall market. 
There is also a comparison of the issue 
against itself to allow spotting "unusual" 
activity. 

The initial data are from either the 
Standard and Poor Stock Guide or Value 
Line. The daily data of high, low. close 
and volume are input from the newspaper. 

The program is intended to be a guide to 
indications and not as a sole recommend- 
ation . 

Tape $89.00 Disk $99.00 

Manual only $20.00 




PINBALL 



by John Allen from Acorn 
Get your flipper fingers ready for action in 
this real-time, machine language game. 
Lots of sound and flashing graphics. 
There are five speeds so anyone can play. 
This version features the dreaded 
"Bermuda Square"! 
Protected tape $14.95 
Protected disk $20.95 

INVADERS 
FROM SPACE 

by Carl Miller from Acorn 

"Maybe it's too fast!" Perferred by all the 

local arcade addicts, this machine language 

game has grest sound. Alien Invasion. 

Invaders and Invaders Plus just can't 

compete. You can adjust parameters 

including the speed, if you think It's too 

fast. Only a few heroes will be able to save 

eurth . 

Protected tape $14.95 

Protected disk $14.95 



THE EIUPIRE 5THKES! 



L 



from Computer Simulations Company 
The rebellion begins with one base and one 
warship. You take on fighters, conduct 
ground operations and secure planets, 
adding to the number of Rebel bases. Don't 
let any Empire Scoutcraft escape! You are 
the last hope. $14.95 



Superscript 

by Richard Wilkes from Acorn 

"Scrlpsit" from Radio Shack is a great program . U 
but it lacks some features. Superscript udda 
features to your disk version of "Scrlpsit." Some 
of these features are: 

You can get a directory or kill files from within 
Superscript. TRSDOS or NEWDOS can read 
Superscript files. You can insert text into 
unjustified lines during printout. For example, 
inserting a name after "Dear" and before the 
colon. For this purpose a lowercase driver is 
included. 

On printers that can backspace, underlining 
and slushed zeroes (0) are options. On Diablo and 
NEC printera one can superscript . subscript . 
underline, boldface and select 10/12 pitch.' 

The keyboard driver is changed to allow a 
correct key repeat which is faster than tapping on 
a key and which does not destroy the video 
display. The Initial character sent to the prnter 
is changed from a linefeed to a carriage return to 
empty the buffer. A required space may be 
specified when it is undesirable to place spaces 
between parts of text when justifying. From the 
keyboard you can also enter special characters 
such as brackets, braces and carets. 

Serial and parallel drivers are Included on the 
disk. You can customise these drivers for use 
with other types of letter quality printers. The 
serial drivers are included which use the 
ETX/ACK protocol for 1200 baud communications. 
Furthermore, printer drivers can be protected in 
high memory. 

The "L" command used to load a file now 
requires a fllespec to avoid destroying text buffer 
if the question mark is omitted from the "?L" 
command . 

On disk for $29.95 

STUCTURED 

BASIC 

TRANSLATOR 

by Gene Bellinger from Acorn 

Try structured programming. You can write pro- 
grams using PROCEDURES. CALLS. CASE 
-CALLS. IF-THEN-ELSE. WHILE and UNTIL. 
Once written. SBT will quickly translate the 
structured code Into an efficient BASIC program. 
Speeds up program development and document- 
ation. The program is both fast (a 20k BASIC 
program in less than 4 minutes) and compact. 
Requires 32k and one disk drive. Supplied on 
disk for $29.95 
onuMn:ic:cic]nnr].iu;;uuuji-wUL,j;;:.i-uuui]Cj_jL:jUUC 
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THE PROGRAM STORE 
4200 Wisconsin Ave NW 
P.O. Box 9609 DeDt. K 4 
Washington DC 20016 



VISA AND 

MASTERCARD 



I TO ORDER 
TOLL FREE 
800-424-2738 

a 

5 For program information call 

5 (202) 337-4691 

□ 

□ 
a 

c 

D 

S Mail orders: 



Send check or 

money order for total purchase 
price, plus $1.00 for shipping 
Charge card cus- 
card 
and 



k handling. 

toners, please include 

number, expiration date, 

your name as it appears on the 

card. 



CONSTRUCTION 



A sad tale of one user's efforts at homebrew interfacing. 



Caveat Emptor 



M. Parris 

646 Island Park Drive 
Ottawa, Ontario 
Canada K1Y0B7 



When I bought a TRS-80 it 
was with the expectation 
of using it with a hard copy 
device of some kind, and, until 
line-printer prices became more 
reasonable, this was almost cer- 
tainly going to be the beat up 
Olivetti terminal I use— 110 
baud, RS232 compatible. 

However, I didn't want to elim- 
inate the option of eventual 
higher printing rates, so I looked 
around for some type of general 
purpose I/O interface. Radio 
Shack's RS232 board together 
with the necessary expansion 
interface cost a minimum of 
$400. On the other hand, with 
some pain, I might be able to 
design and build an I/O interface 
for about $35. 

Between these two extremes, 
the best bet appeared to be the 
TRS-80 Serial I/O board kit of- 
fered by Electronic Systems for 
$59.95 (connecting cable $19.95 
extra), advertised with variable 
baud rate, variable bit count and 
parity and LPRINT, LUST and 
BASIC input. My estimate of $35 
was based on Electronic Sys- 
tems' parts list and current cata- 
log prices, but the thought of 
hours of designing and fabricat- 



ing a board was enough to per- 
suade me to try the kit. 

Still Waiting 

I sent away for the kit and 
waited over seven weeks for its 
arrival. Unpacking it, I was con- 
cerned that Electronic Systems 
had not taken any antistatic pre- 
cautions. The components, jum- 
bled together in a polyethylene 
bag, might have zapped some of 
the low power logic, diode- 
protected or not. Several of the 
I.C. and socket pins were bent 
as a result of this packaging, 
and there was no component 
list (other than that appearing in 
the catalog). 

Documentation consisted of 
a circuit diagram with no com- 
ponent values marked, a compo- 
nent placement diagram and 
two short driver routine listings, 
together with a note concerning 
baud rate, parity, data and stop 
bits selection via onboard dip- 
switches. 

Ordinarily, the lack of compo- 
nent values wouldn't matter, if 
an accurate component place- 
ment diagram were included. 
However, in this case there was 
a discrepancy between the 
parts supplied and the parts 
necessary to assemble the 
board as per diagram. This par- 
ticular hurdle was crossed by 
means of a few educated 
guesses and the purchase of 
one extra resistor. I did write to 
Electronics Systems by the way, 
enclosing an S.A.S.E. too, but 
didn't get any clarification. 



There was need for some cau- 
tion in attaching the 40-con- 
ductor cable and its socket. The 
pin numbers were marked on the 
board in such a way that they 
appeared to reference the ex- 
pansion port connector, in 
which case I might have easily 
connected the cable upside 
down. It's advisable to make cer- 
tain (and mark the orientation) 
of cable connectors, board and 
TRS-80 expansion port before 
switching on the soldering iron! 

The remainder of the assem- 
bly was easy. I'd decided that I 
might eventually want to intro- 
duce some subtleties into the 
UART's handshake, so I rein- 
stated the switching arrange- 
ment which Electronic Systems 
had apparently removed in this 
revised version of the I/O board. 



£~ 



-0- 



— O 



1> 



P~ 



H> 



This involved mounting a dip- 
switch (the board was already 
drilled for it anyway) and cutting 
the foil at the five places where 
the switch elements had been 
strapped closed. Functionally, 
the circuit is unaltered provided 
the switches are closed. 

No Reply 

Assembly complete, two 
clock adjustments had to be 
made for the baud rates. The 1 10 
baud adjustment (1760 hz) was 
an easy matter, but the 150-2400 
baud clock (38.4 khz) proved in- 
tractable and the trouble was 
eventually traced to a faulty 
gate in a CD4096— possibly 
static damaged. 

Once again I wrote to Elec- 
tronic Systems, suggesting they 
might like to send a replace- 




Figure 1. 
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Figure 2. 



that it doesn't insert into the 
socket, which sets A4 perma- 
nently high in the board ad- 
dress. A better method is to use 
a two pole, two way nonshorting 
switch to preserve compatibility 
with Electronic Systems' I/O 
routines. 

Diagram Discrepancy 

Fig. 2 shows the other major 
circuit diagram discrepancy; 
neither U2 pin 22 (TBE) or U5 pin 
2 is connected to U2 pin 30. but 



they are connected together. 
The UART status is detected via 
U2 pins 31 and 28 only (D3 and 
D5), so that the board can't be 
used with the TRS-80 in-ROM 
line printer driver routine 
without some recoding of its 
status. 

In Fig. 3 I've shown the 
changes I made, in addition to 
the board address change of 
course, in order to use in-ROM 
LLIST, LLPRINT without custom 
written software. 



ment— to date, though, I've had 
no reply! 

In any event, I replaced the 
CD4096, successfully adjusted 
the clock and burned in the 
board for a few hours. The board 
required about 130 mA, +5V. 
and 50 mA, - 12 V. This would 
have been nice to know before- 
hand, but it was about what I'd 
expected and I'd already made 
the power supply anyway! 

By this time I was more than a 
little concerned at the poor 
documentation supplied by 
Electronic Systems and thought 
it advisable to read over the rou- 
tines supplied, one for LLIST, 
LPRINT, the other for BASIC in- 
put. Disassembly of the pro- 
grams showed that the board's 
address was treated as 37F8 
hex. Fig. 1 shows the address 
decoding logic In the circuit dia- 
gram which was supplied, and 
the address is clearly 37E8 hex, 
as, after all, it should be for the 
line printer driver routine in 



ROM. 

But why capriciously use cus- 
tom written I/O routines when 
there's an adequate one already 
in ROM? 

I reckoned I should check the 
whole board against the circuit 
diagram. Among the several dis- 
crepancies revealed, which 
would have made troubleshoot- 
ing from the diagram difficult or 
impossible, the most important 
was that A4 was not inverted. U1 
was simply bypassed at pins 12 
and 13 as indicated in Fig. I.The 
board address was, after all, 
37F8 hex and not 37E8 hex, mak- 
ing it impossible to use the 
board without Electronic Sys- 
tems' routine. 

The hardware fixup is easy 
enough. Cutting out the foil by- 
pass and reconnecting U1 pin 12 
to U4 pin 6, the board address is 
restored to 37E8 hex. As a tem- 
porary, but less satisfactory ex- 
pedient, U4 pin 6 can be isolated 
by bending the I.C. pin out so 
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EDUCATIONAL 

SOFTWARE 

TRS-80* 

80 + Programs In: 



ELEMENT AMY 

SCIENCE 

GEOGRAPHY 

ECONOMICS 

FOREIGN LANG. 

GAMES 



MATH 
BIOLOGY 
HISTORY 
ACCOUNTING 
BUSINESS ED. 
FARM RECORDS 



Programs arc grouped Into packages of 
i 4 to 7 programs priced at $ 1 4.9S per 
[ package Including shipping and nan- 
| dllng.' Available on disk or tape. 

Write for catalog: *» 89 

MICRO LEARNINGWARE, BOX 2 1 34, 
i. MANKATO MN 56001, 507-625-220* 

I'TRS-aO is a registered trademark of TANDY CORP. 



Football Pool Program 

Use your TRS-80 disk system Run your weekly office 
football pool with this menu driven program This pro 
gram includes a pre programmed 1 980 NFl 'ootball 
schedule Options include Monday night football, point 
spreads, pre-programmed NFL games or your own col- 
lege selections Program automatically computes win- 
ners 5 35 00 Including disk 

Truss Industry Software 

Requires 32k one disk drive, and printer Complete 
Cutting bill package includes special program Cassette 
Systems also available Software computes aH truss 
configurations with many including material costs 
System currently in use by major Iruss manufacturer 
call or write for details 

Both progrmma m v Um U m front: 

DATA TRUSS. INC 

PO Box 14542 

Gainesville. Florida 3 2604 

(9041 372 1560 



^453 



^^>^ 



ENGINEERING SOFTWARE 

New from SUPERIOR 
tor Structural and Design Engineers' 

STRUCTURAL (TUTRIX ANALYSIS PROGRAM i ■ ..a!f - 
■nems sntars |0»m rotation a-Tdd-spiacemenls and axial lorces in 
a.i me.iibf rs ot a 1*0 dimensional name Structural analysis input 
nt ion- coordinates cross section properties tor eacn member and 
any number 01 unilorm or point toads on each membei Minimum 

4HK level n Onedi-.c *9 95 

SECTION PROPERTIES PROGRAM Computes seiloi properties 
. »• r'lompnts 01 inprtia section modulus tlOp bottom iff! nqhU 
►I us u* giralio-i ui bu*r up ine^Drii and vaunts -Jiaped md> 
..lual members it* le»e< I- H 95 



LEISURE PROGRAMS 

BOWLING SECRETARY Let your computer tally fees, lotal pins, 
games won/lost hi 10 hi 30 men and women hi 10 hi 30 scratch 
and handicap, lane assignments with individual data and next 
week s lanes 32K Level H one disc 14 95 

Lite 7.4 A mathematical simulation o< cell colony evolution at a rate 
of 95 generatrons per minute By John Conway Patterns can Be 
stored on disc or tape lor recall at any time Program tan also be 
slowed to 1/3 normal speed or paused indefinitely tor closer mspec 
lion 4K Level II Tape S 95 Disc 6.95 

TUMILINO CARDS Mia mind challenging math memory and 
word skill problems witti the fun. competition, and luck of an 
exatrng ctswo-style game of cards Pyramid your skits into imagi- 
nary big-money winnings in tie winner s circle 
16K Level II Tape I IS Disc 11.15 



^403 



UPERIOR 
OFTWARE 

INC 

P BOX 11676 
KANSAS CITY MO 64138 



Postage paid 
Missouri resi- 
dents add MM 
sales tax 

Write 

Sun RIOT for 

information 

about ma<keting 

your 

SOFTWARE . 



Reader Service— see page 22$ 
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for the I to" 80 from Micro- Mega 



CASSETTE CONTROL UNIT 



• Speed up vow cassette tape hand'mg • Pmpomt program locations 
fcw monittv • G#» p/ofi-cNo/i 'rom recording and piaybec* gntches <*»t 
•oof" • fliminate "»♦ f»tf«ui plugging and unpiuggmg ol reconder cab 

ffet Mk'o V#q« C#»«»»» Control Un.l does e» frt»i »»tf ww* vow g»r 
»o* o* r»# 'vconfv *f Ms «*e* o* « »».fc" iv#fff fo tina r»v 6#9^n<tg o 
''•c» jnom#* »»<fcf» #fftf «ou ■ *•*» if AH e<WN remam plugged in an 

frw V</oM#9« Cassette Control Unit does a <oi fo improve the appeal 

system foo At s*o*n <f i •*• I W ■ 5 boa *m<c* VuOV»» ba*r««^ 



•*• o* row '»$4 

'*# •«>»eo*'rf »»*) 

• rt**f/» "lfO fff» 



rm cmmm ca 



rCTR4 




CASSETTE CONTROL UNIT 

Add $1.00 tor postage and handling 



$37.95 



CPU MONITOR 



I •*' imp row***" •" 
• It yow CPU nma 
CPv Voff.ro/irfs vc 
have an fiw-»<o" I 
becausa vou can hear it 
the ttfcn> **ege CPU U - ' 

mg AV '#tf>C Circuitry to prC» 

and played through a ■ "."'- oea*e> *r <■ p 

pnofn oo^l unrf»w you/ J*1S W) • p,6--.j',i 

MPMlBf ■ PO«v#/*d fry *" *l adapter %n 



ceen i mnm»»ffj ■>*> #! 
>fcf>r • ■**•/> * <Offfl 
o CSA VC s ■>no* Cl OAOi 




rhythms of the CPU 
ot the CPU Monitor 

Mm|m ftp pom 



(*# C*V Mon<W you IHfl sooff fttco** familiar with the personalities ot the programs 
•n a normal mat iSee (ijm««fl bWOMMjaT o»»o* / 



CPUMONITOR 

Add $2 00 for postage and handling 



$47 95 



THE ORIGINAL GREEN-SCREEN 



*•>#' eve o-**iifffl Green Serpen tits over the CPT o' yo*.' r«S 40 f«*»o D>W«r and ff*»»" yov 
■BjrOVHf contrast wth reduced glare Vou get bright luminous green characters ana 
graph*-* "■••» those tmafwril bi *»ry aipannma CRT units 

th* QffMN>9emM 'i rM>«Wy m*»fff«» fo MM color and le* lura of the tRSM VtSro Di\p4a<t 
ami -moiare* the over*" appearance ol vou' iffipaMi " " altarheo with adhesive strips 
vrhn h cto nol ma' youi display unit m any *.\. the Klic.ro ktega OfMN Scream gnrea improved 
vnfeo displai vsituhti 'o' a" applications and *i f *pca"y effective in creating dramatu 
high impact displays *o' computer gemes tSme Gaming fnvironment pe'om \ 






THE GREEN SCREEN 

Add Si. 00 lor postage and handling 



S13.95 



THE ULTIMATE STAR TREK PACKAGE 



| " 



tan 



»;'.)•- i .:- . 



i i-ompt*her>%><. 



tion fo 'ff# program cassette >t M 
torpedo and V«n»wv*'"ig ■ ■'■ rf 

111 m<:««o» • bui'r •fOuntf ("*> /- 

*J 000 Byfr iwoflf#fn vnih a Hgtt of suhfe and <magmat<ve *ee1ure\ 
dynamic and spec He .»/*' graphic displays Stat Ire* in puis you '» 
cruismg ,n a gaiai, o' 192 QuSdrant§ filled mdh uncharted hatatdx including 



pad of Vov*ge I og record sheet s and 
Star Ttea m a 



jiengm in add' 

I lrea> lf*ffdfff0 



• fnlerpme 

r rXlingons 



m.hngon% < 

vow mission is to r>d me re-g*>n of H'ingoni and to locate 'ret inhabitable planets an enthm 

XX) sra'dais before returning to Star fiewt rteedQuerterj where vou* over*" efectrvenayts as a 

sta-sn l0 commander will be scored nirgh scroet are poss<fe oni, with centtui planning ana #* 

lectme battle tactics the voyage tog sheets will gu-de your strategy and the Torpedo end Maneuvering Chart 

vita' fstge <n constat <rVfff>ff you engage threw HhnQon ships vOo Cen t afford to miss / 

STAR TREK PACKAGE (tor Level II. 16Konly) 

Add $1 00 lor postage and handling 

CREATE YOUR OWN SPECTACULAR 
GAMING ENVIRONMENT (and save 15.00) 

The fnterprise •% in battH 



S22.95 



"t rare 



■■• .- -J 



. MU ■,' TO 



fxiirygon 



> >s in battle tnm with deflector shreadt $t tuU power As her captain, you are te'mg hat into c 
rings >n your ears and CONCXTlON HID tlatne* on your monitor SCfe+n You catl for warp dne» I 
tf»ff*r»i ot the quadrant where row scanners have detected nungon ships As vou select the warp factor vou ' 
ciicamg of row nevegetionai gear as if activates the warp drive 

Suddenly you bnraa out of h,pe**pace ana row monitor displays the ch,iimg tight of three aimgon Bame Cruisers floating on your 
screen ' The*r evo shapes glow m luminous green against the b*ec* vo-d of space aadments later vou haer me characteristic rasp 
•ng sound of Kungon laser weapons and as vou watch high energy beams comesntltng toward the (nfo'ise m succession 'rom 
each o' the xiingon ships 

*ou hfW been h*t vou hear the disma' sound ol the damage control aia- 
PM4S£/*S tf ash on your screen the hlmgons have stopped 'iring 1 The f, 
ano it s vow 'urn now <ou "ry m the command lor photon torpedoes As 
ships vou Select a t>rmg vector Upm your lorpedo than and *t-y ./ M Norn 
•.peeding towards Ki'ngon ship it singes him dead center' As you watch 
bv a wMfy.ffg cracaiing semno 

Does Ms above scenario sound tar fetched 9 hloi at an it s a »«»•" sample of whet you will evpenence mrth Vf 'o kfega s Gemmg 
environment which consists of • The St *-*> "•£* PACKAGf • t he Gil f S SCBf [ H and • The CPy VONiTQH The 'ast paced 
a*r) dynamic action ret<ects the superb Star Tre* in program together with the voyageiog and TorpedoCnari of the Star T re* 
Package An of the unique graphic d-spiays are greatly enhanced bv the G'een Scree* finaih, the uncanny sound affects are pro- 
duced bv the CPU Uonnor whr<h taithtuih, pnzas up the fO* NfM T loops and other CHl patterns whKh create the disunctnre 
siren sounds that accompany the AifOt and DAVAGf manages along with the harsher notes of the weapons laflroi Once 
vou ve tnod >t vou won t any longer be satisfied with s<>ent computer games 

Oemember thai with the Qammg [nvronment you also get an of the other evcwiient features of the CPU Uonitor and the Green 
Screen tor npn gaming applications *ou also sard Si 00 oft the combined cost ol the MffMvJf ■*■* 



1 OMMOi TO vVAffPD*IVf 

rise is crippled but vou 1 best I 

i screen egem dispiavs the po. 

heat me but/ ol your photon torpedo as you see » 

Knngon Battle Cruiser disintegrates accompanied 



GAMING ENVIRONMENT 

Add $3.50 lor postage and handling 



S79.85 



Terms: Check or money order, no CODs or credit cards, please. Add amount 
shown tor postage and handling to price ot the item. All items shipped within 48 
hours by hrst class or priority mail Virginia residents, add <% sales tan 
• 29 



Micro -Mega • V>.Q. Box 6265 • Arington.Va 22206 
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IVERT. TAD' 
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SNEU PAGE' 
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JR NZ .PRINT 
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OR (IXt3) 


fGET PAGE SIZE 


tat: 


2016 
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JR Zr PRINT 


i OOFS' 


/i PO 


DD7C0J 
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UTAH 


LD AHIX+3) 


SPAGE SIZE AGAIN 


n m 
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00300 




SUB (IX*4) 


iGET LINES LEF T 
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LD C.A 
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7FC7 


CIiF07F 
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JR NZ.UAIT2 
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RET NZ 
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CALL STATUS 
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LD A.OAH 
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JPUT IT OUT 
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INC (IXt4) 


'UPDATE COUNTER 
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LD A.UX + 4) 
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iSO CHECK SIZE 
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CALL STATUS 
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00570 
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LD (INOUT).A 
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LD A.C 


J GET BACK CHARACTER 
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LD (1X44). 


J RESET COUNTER 
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RET 


1 RETURN 


7FKB 


■'■,;:>■ '.: 


00620 
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Listing 2. 





Hold it though! Even if these 
amendments are applied, there 
may yet be a problem. The in- 
ROM line printer driver routine 
assumes you have a line printer 
with auto line feed! If a line feed 
character (OA hex) is encoun- 
tered, it's replaced by a trans- 
parent null character (00 hex). 
(See the TRS-80 BASIC II ROM 



39C-3C1 hex (924-961 decimal.) 
Unless your hard copy device is 
equipped with auto line feed or 
your serial I/O board is designed 
to deal with the problem you're 
out of luck! 

Many other purchasers of 
Electronic Systems' TRS-80 Se- 
rial I/O Interface must have en- 
countered these problems. To 



1 REM LPRINT. LLIST FOR 1AK TRS-80. MEM SIZE 


32670 


2 FOKT 1 6422 . 1 50 : POM" 1 6423 . 1 27 




3 fori-^3267oto32767;reada:pokei,a:next 




4 DAT Al 21. 183. 40. 06. 254. 11. 40. 10 




3 DAT A254. 12. 32. 20. 175. 221. 102. 3 




6 DATA40.22.221.126.3.221.150.4 




7 DATA71 .205.248. 127.32.251.62. 10 




8 DATA50. 243. 55. 16.244.79.24.34 




9 DAT A245. 205. 240. 127. 32. 25 1.24 1.50 




10 DATA248I 33. 254 1 13. 192. 203. 248. 127 




11 DAT A32. 251 r 62. 10. 50. 240. 55. 221 




1? DATA52.4.221 .126.4.221.190.3 




13 DATA 1 21. 192. 205. 248. 127. 32. 231. 62 




14 DATA1 0.50. 248. 55. 121. 221. 54. 4 




15 DATA0.201 .50.240.55.230.36.254 




16 DATA3A.201 




Listing 3. 
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recap: I had a serial I/O interface 
that worked splendidly provided 
that I could use custom-written 
driver routines or that it could be 
made compatible with the 
TRS-80 ROM or Radio Shack 
software; but only if I had an 
auto line feed printer, which I 
didn't. 

Listing 1 shows minimum 
changes which must be made to 
Radio Shack's Editor/Assembler 
program in order to make it di- 
rectly compatible with Electron- 
ic Systems' TRS-80 Serial I/O In- 
terface. Simply load the object 
tape of this routine after the 
EDTASM tape and run the pro- 
gram at 18058 decimal. 

Listing 2 shows a comprehen- 



sive line printer routine which 
completely replaces the in-ROM 
routines for LLIST, LPRINT more 
effectively than the (much 
shorter) routines Electronics 
Systems provided. 

Listing 3 shows a BASIC 
loader program, the equivalent 
of Listing 2. 

Conclusion 

My final verdict is that this se- 
rial I/O board will— just bare- 
ly—do what the manufacturers 
claim for it. Within these limits it 
works well, and can be made to 
work better. The design, how- 
ever, was badly thought out and 
some customers might have 
trouble.! 
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{ MAXELL* «• O Dym \ 

P A 

i ••• t 

T 8" SINGLE SIDI N 

R OOUMJI WMMTY Bo« or 10 to. ISO E 

s •' noon I MM R 

8DOUHJDMITV Bo.oi10fo.s70 A 

•VMM ■okxIOim »»0 £ 

T OYSAtr DMHtt I 

B SVi'MM Boot 8 tor 4«8 m 

M ( Scully -rtottw Hard 8ector/r Softer He* aactor) A 

I HW « 

N 
G 



COD. 11.00 A*dltk*>«l 



I g*9(At<t(tt&Uetx04Ue& ', 



238 EXCHANGE STREET 
CHICOPEE. MA. 01013 

413 •592-4761 



I ATARI I 



pen 



THREE BARGAIN PACKAGES 
FOR LEVEL II 16K 

DT-125 REAL TIME CASSETTE DIAGNOSTICS 
TBAUO measures speed of data (low through the 
Level II cassette port PLUS 

TTAPE reads & writes test data Shows data errors 
from various changes to recorder S5.95 

UT 249 REAL TIME CASSETTE UTILITIES 
TDUMP dumps entire contents of any Level II tape 
after A5 sync byte Shows tile name and tape 
format in ASCII. He». or Decimal PLUS 

TCOPY makes bit by bit copy of any Level I or II 
tape Need two recorders for TCOPY $5.95 

ET-411 EOUCATIONAL RANDOMIZED DRILL 

TTABLE is a multiplication drill First operand 
from to 99. selected by user, second from to 
12 randomly selected by TRS-80 PLUS 

TCAP is a drill for state capitals Sequence of 
slates generated randomly by T RS 80 15.95 

TO ORDER (NO CREDIT CARDS) WRITE 
THE DENNIS STEVENS CO. , ^462 
10895 KEMAH LANE 
SAN OIEGO.CA 92131 
(714)271-1134 



For Quiz Kids and Card Sharks 
MOTIVATIONAL NEW 2-PLAYER 



TUMBLING 
CARDS" 

I nuttiilt ./ ( 1 1 (i/'iin \ 



3 QUIZ CATEGORIES. . . 

Elamatrtary Matii*Sp«llhi|+Gtotrapliy 
2 GAMES IN 1 . . . WHh Castao-Styta card Competition 

A great ne«rtim*|i game tor k«)s and adults Ma mind-cti*enging 
mati.rnemc^ andwnlsk* problems «nth the fun co mpeMion 
and luck of an doing game ol cards Pyramd your skits into 

imaginary tug-money nmnings m tin winner sorcte Level is 1 6 K 



UPERIOR 
OFTWARE 

INC 
PO BOX 11676 

KANSAS CIIY MO 64138 



• 403 



ONLY 

ft 95 

w Postage Pad 
Missouri residents 
idd 4V* (40c) 
sales uu Formatted 

disc oner 10.15. 
Missouri residents 
add 49c salts ta> 



WHAT IS "THE PATCH"? 



We asked ourselves; WHY should our 
computer be as bland as everybody else's? 
Why not unlock the unused and wasted abili- 
ties available within each and every TRS-80 
Model 1. These abilities allow the display to 
be dressed up and the computer to be effec- 
tively easier to use. 

Now we have developed the means for get- 
ting the most from our computers and we 
know you need it too. With "THE PATCH", 
a new age of simplicity and convenience has 
arrived. You don't want to be left out, so 
don't kid yourself, you need the enhance- 
ments which "THE PATCH" provides. 

* Does you keyboard bounce? 

Some say, "I have a software fix for 
that!" 

* Does your display still have that stand- 
ard, dull, underline cursor? 

Some brag, "We have a program which 
will give you a Block cursor, and it even 
blinks!!" 

* Does your Dualcase printer make you 
look foolish when you tell it to print lower- 
case because you could only see UPPERcase 
on die display? 



Most cry, "We have a kit you can in- 
stall . . . and a program to run it!!!" 

* Don't you have better uses for protected 
memory than to waste it on programs which 
are TOTALLY UNNECESSARY? 

You sob, "I need all those advantages but 
they are just too much trouble to have all at 
once so I'll make do with what I have. 

FORGET ALL THAT . . . make your 
life easier 

What we are trying to tell you is: 

1. You CAN have Keyboard denounce if 
you need it! 

2. You CAN have Block cursor with NO 
distracting blinking! 

3. You CAN have FULL TIME Dualcase 
display! 

4. You CAN have typewriter style key- 
board operation! 

5. You CAN have faster cassette data 
files, up to four and one-half times 
faster! 

6. You CAN have even more features as 
we make them available. 



All this from THE INSTANT you power 
up your computer, without making your 
other programs unusable because some un- 
necessary driver program is eating that mem- 
ory. 

"THE PATCH" is not a ROM. "THE 
PATCH" is not a PROM. "THE PATCH" 
is a microprocessor which modifies the 
Level II ROM to repair changes made 
by TANDY when they designed your compu- 
ter. This state-of-the-art technology makes 
these changes possible without using ANY 
of your computer's memory. That means, 
any program you use on your computer 
now, will still work after you install "THE 
PATCH", including word processors. 

"THE PATCH" fits easily into the Level 
II ROM sockets inside your computer, no 
cables or switches to install. 

Sound too good to be true?? Call us. Tell 
us your innermost fears. Let us answer your 
questions. Do not cheat yourself out of using 
ALL of your computer's abilities ALL of 
the time. 



IHC PATCH $69 97 plus S? SO ship and hand 
Options Block cursor N, C Debounce N/C 

Cassette File $10 00 
VISA or Master Card accepted 



jii-, ss ; Mi,i i 



II. •. S'lfl i 

M i.i .« . Ill MM 



• Reader Service— see? page 226 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 



SOt T WAR F 

FOR I RS-SO- 



OWNERS 



CQIYIPLJTRQNICS 

MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 



MONTHLY 

NEWSMAGAZINE 

FOR IU4T 

OWNERS 



• PRACTICAL APPLICATIONS 

• BUSINESS 

• GAMBLING • GAMES 

• EDUCATION 

• PERSONAL FINANCE 

• BEGINNERS CORNER 

• NEW PRODUCTS 

• SOFTWARE EXCHANGE 

• MARKET PLACE 

• QUESTIONS AND ANSWERS 

• PROGRAM PRINTOUTS 
AND MORE 



FREt 



PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCI UDE THE FOLI OWING 

• A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORMi 

• INVENTORY CONTROL 

• STOCK MARKET ANALYSIS 

• WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE! 

• I OWFR CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTFR 

• PAYROlt (FFDERAI FAX WITMHOl DING PROGRAM i 

• EXTEND !o DIGIT ACCURACY TO TRS 80" FUNCTIONS (SUCH AS ' 
SQUARE R(X)TS AND IRK.ONOME IKK FUNCTIONS! 

• NT W I )ISK DRIVES I OR Y( X ; R TRS 80"" 

• PRIMER OPTIONS AVAII ABI E FOR YOUR TRS 80" 

• A HORSE SELECTION SYSTEM*" ARITHMETIC TEACHER 

• COMPLETE MAII ING LIST PROGRAMS .BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS! 

• RANDOM SAMPI ING***BAR GRAPH 

• CHECKBOOK MAINTENANCE PROGRAM 

• I F.VFI II UPDATES***! EVEI II INDEX 

• CREDM CARD INFORMATION STORAGI I II I 

• BEGINNER'S GUIDI K> MACHINE I ANGUAGI AND ASSEMBI Y 
I AN( il IAGE 

• I INE RENUMBERING 

• AND CASSETTE UPS PRCK.RAM HIN I s I ATESI PR( )IXJCTS 

COMING SOON iGENERAl I EDGEK. ACCOUNTS PAYABLE AND 
RECEIVABLE FORTRAN MO. FINANCIAL APPLICATIONS PACKAGF 
PROGRAMS I OR HOMEOWNERS. MERGE TWO PROGRAMS 
SIAIISTICAI AND MATHEMATICAI PRO(i RAMS (BOTH 
IT I MENTARY AND ADVANCED) AND 



WORD PROC T-SSINCJ PROGRAM (Cassette or Disk! For writing letter*, text, mailmq hsls. etc . with each new m inscriptions or renewal 
LfcVEL II RAM TEST (Cassette or Disk) Che< k«. random act ess memory to ensure that all memory locations are working properly 
DATA MANAGEMENT SYSTEM (Cassette or Disk) Complete He management lor your TRS MO- 
CLEANUP (Cassette or Disk) Fast a< lion Ma/e Game 
ADVENTURE (Cassette or Disk) Adventure "0 by Scott Adams (From Adventureland International) 



^E 



IRs mi- is A I RAID MARK of TANI>\ ( ( «P 



SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCI UDING LISTINGS OF HUNDREDS OF TRS 80" PROGRAMS AVAII ABI E ON 
CASSETTE AND DISKETTE) $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 



,| 



iCQMRJTRQNICS" 



50 N. PA5CACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 
TWO YEAR SUBSCRIPTION $48 
SAMPLE OF LATEST ISSUE $ 4 



«B\24 ORDER ^?* 

LINE ^^ 

(914) 425-1535 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



START MY SUBSCRIPTION WITH ISSUE 

(#1 - July 1978 • #7 - January 1979 • #12 



June 1979 • #18 - January 1980) 



NEW SUBSCRIPTION . 

CREDIT CARD NUMBER 

SIGNATURE 

NAME 

ADDRESS 



RENEWAL 



NEW!!! 

MOD-II NEWSLETTER 
Sia/yar (or 11 1— n«Q 



EXP DATE 



.CITY- 



STATE . 



_ZIP_ 



ADD S6 YFAR (CANADA. MEXICO) • ADD $12 YEAR AIR MAII - OUTSIDE OF USA. CANADA * MEXICO 



126 • 80 Microcomputing, October 1980 



CQlYIPLJTRQNXCS 



N 
C. 



• •♦EVERYTHING FOR YOUR TRS-80 ... 

THSWl Ik it IrHlU-murk or llir K.tillo Shark Division of I Unify <i>r|>or.illiiii 

* All Orders processed within 24-Hours 

* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling) 

* 10-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Da\s Free Serine 



- 



LEARNING LEVEL II By David Lien 

The Original Author Ot The Level Manual 
A Step By Step approach lo Learning Level II 
especially geared to new TRS-80'" Owners 

$15.95 



TRS-80'" DISK AND OTHER MYSTERIES 

Over 100 pages ot moespensible ntormation tor 
disk owners Learn to recover information from 
bad disks, how to make Basic programs unlistable 
and 12 more chapters ot never published tips and 
information Written by H C Pennington 
iFor all Oisk Ownersi $22 50 



NEW SBSG BUSINESS SYSTEM FOR MODEL I 
OR MODEL II • IN STOCK 

■ General Ledger 
Accounts Receivable 
Accounts Payable 

- Payroll 

- Inventory Control with Invoicing 

• Each module can be operated individually or .is a 
coordinated SYSTEM. Turn-Key error catchmq 
operation for beginners 

• Complete manual and documentation 
accompany each program 

• Minimum System reguirements ? Disk Drives 
lor Model I 1 Disk Drive for Model II 

• Each module tan be formatled 10 span data 
on up to 4-Disk Drives 

• Free 30-Day telephone consultation 

• Call for complete specifications 

• Model I Version $125.00 Per Module 

S49S.0O Per System 

• Model II Version $225.00 Per Module 
$995.00 Per System 



DATA MANAGEMENT SYSTEMS 

- OMS replace index cards or any data requiring 
long lists ot information 

• TBS ln-Memory Information System 

(For Cassette Systems) $39.95 

• TBS Disk Data Manager iRequires I or more disk 
drives) Set up fast random access files m 
minutes Stores up to 320K ot information on 4 
Drives Up to 10 fields and 255 characters per 
record Supports upper and lowercase RS-232or 
TRS 23? Features complete editing $49.50 

• Personal Software CCA Data Management 
System Completely user oriented menu drive 
130 page Step By Step Manual Capable ot 
inventory control sorting data reporting data m 
nearly any torm i tor reports and mailing labelsi 
Sorts data by up to 10 fields for zip code balance 
due geographic location or whatever Print! 
reports with subtotals and totals automatically 
calculated Fas) random access $75.00 



FROM RACET COMPUTES 
REM0DEL-PROLOA0 - Renumbers program 
lines combines programs The only renumber 
program that will renumber the middle of a 
program Specify 16K 32K or 48K Works with 
Cassette or Disk $34.95 

GSF - Use m your Basic Programs for Instant 
Sorting (will son 1000 items in 9 seconds) Other 
commands include Compress and Uncompress 
Data Duplicate Memory. Display Screen Controls 
and Fast Graphic Controls $24.95 

IFor Cassette or Disk specify 16K .VK or 4BK\ 
DOSORT - An G S F commands plus special 
Multiple Disk Sorting Routines $34.95 

i Specify 32K or 48K) 

INFINITE BASIC - Adds 70 commands to your 
TRS-80"' including Instant Sort Matnn 
Commands. String Commands. I ell and Right 
Justification. Siring Centering Simultaneous 
Equations. Upper and Lower Case Reverse and 
more (For Cassette or Disk i $49.95 

INFINITE BUSINESS (Requires Infinite Basic) 
Eliminate Round-oft error 12; Digit Calculation 
Accuracy Insert New Elements in Sorted Arrays 
Automatic Page Headings Footings and 
Paqmation Multiple Precision Arithmetic and 
more (For Cassette or Disk) $29.95 

COPSYS - Copy Machine | anquaqe Programs 
(For Cassette Only) $14.95 

OSM (Disk Sort Mergei $75.00 



FROM SMALL SYSTEM SOFTWARE 
RSM-2 Machine Lanquaqe Monitor $26.95 

RSM-2D Disk Version of RSM 2 $29 95 

DCV-t Converts Machine 1 anguage Programs 
from tape to disk $9.95 

AIR RAID - The ultimate TRS-80 " game converts 
your TRS-80" into a real time shooting gallery 

$14.95 
BARRICADE - A last pong style game $14.95 
CPM - (For Disk Only) $150.00 

TRS-232 INTERFACE - Interlace with Software 
driver RS-232 printers to your TRS-80" $49.95 
TRS-232 FORMATTER - Additional loptionali 
Software for TRS-232 owners Adds many printer 
commands lo your TRS B0" $14.95 

(With purchase of TRS-232) $9.95 

PENMOD - Use the Electric Pencil with RS s lower 
case modification $19.95 



FROM GALACTIC SOFTWARE 

MAIL PAC - For Model I Disk Systems 

only 

Quick-sorting lull user control over mai 

from Galactic Software 

STOCK MARKET PAC 



$99.95 

ing list 



$99.95 



•CQMPLITRQNICS- 

SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

HOURS: 9-5 

Monday thru Saturday 



- mf l|M ^ * HOUR 

©B)24 order 

LINE 



48-Page Catalog $2 FREE With Any Order 

Order By Phone Or Mail 
Add $1 Per Order For Shipping Within UPS Areas 

Add $3 For COD. 

Add $3 For All Foreign And Non-UPS Shipments 

Add $3 For UPS Blue Label 



(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF NY. STATE) 

(800) 431-2818 



FROM APPARAT NEW DOS • $99 95 

15 40 and 77 Track Versions available 

NEW DOS/80 (With variable record lenqlh files 

chain, ngs and many other features $149 95 



FROM THE BOTTOM SHELF 

CHECKBOOK II (For Cassette or Disk) $39 95 

SYSTEM DOCTOR iA complete diagnosis ot your 

I US- 80'" Checks memory video cassette disk 

ROM and all Other parts ot your system 

For Cassette or Disk $28 50 

CHECKBOOK REGISTER ACCOUNTING 

SYSTEM l Requires ? disk drives! $75.00 
LIBRARY 100- 100 established business .jame 
and educational programs plus FREE Tiny Pilot 
all lor $49 50 

BASIC TOOL KIT - I ists all variables GOTO s 
,|-"1 i.i 'Sl.it - "' , .' |",.qr,in $1980 



SOUNDWARE - Adds sound to your TRS 80" 
Just plus it in $29.95 

Sample programs included 

TING TONG - Can be used w>th So.mdwaie 'or a 
Sound version of pong $9 95 



• VIC ■ The Carta Visual Instructional 

Computer Program $19 95 

The I evel II HiK ( assetle is desiqned to teach 
beginners the BaSICS Ol Mac hine Lanquaqe and 

Assembly I anquaqe I'roqi.ifrirriinq See every 
Machine Language Instruction Display on your 
video VIC .ncludes Step By Step 55 page manual 



VISTA V80 DISK DRIVE - 

1 1 OK of Storage $395 00 

Add $29 95 lor Cable (Free with purchase of 
2 Disk Drives) 10 day money back guarantee 



FROM HOWE SOFTWARE 
MON-3 - Machine I anguage Programming lor 
beqinners MON-3 is a complete System Monitor 
with Users Manual $39.95 

MON-4 - Disk Version of MON-3 $49.95 



FROM MICROSOFT 

LEVEL III BASIC $49 95 

Now Cassette owners car add Disk Commands 
tn their TRS-80" without owmnq a Disk Drive 
MICROSOFT DISK ADVENTURE $29.95 

TRSDOS BASIC COMPILER $195.00 

Run Basic Proqrams up to 15 times taster 



NEC BUSINESS QUALITY PRINTERS 

(For MOD I or MOD II) $2,995.00 



THE ELECTRIC PENCIL 

Cassette 

Disk 

MOD-II Version 



$99 95 

$150.00 
$325.00 



• HORSE SELECTOR II By Or Hal Davis 

The TRS 80" version updated for the TRS-80" 
and oriqmai'y reviewed in Systems and 
Methods $5000 



• ••EVERYTHING 
FOR MOD-II OWNERS 



NEW MOD-II NEWSLETTER 

MOD-II Catalog Free w subscription $1 2/year 

MAIL PAC $199.95 

MICROSOFT BASIC COMPILER 

$395.00 

MICROSOFT BASIC $325.00 

GSF SORT ROUTINE $50.00 

CP/M $170.00 
PEACHTREE BUSINESS 

SOFTWARE Call 

WORD STAR $495 



,all 

SSJ 



■Redtje' Service— see page 22t> 
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CQMPLITRQNICS 



FOR YOUR TRS-80 ... 



TRS-BO la • trademark of ihr Radio Shack Division of Tandy Corporation 




COORDINATED BUSINESS SYSTEMS 



SMALL BUSINESS 
SYSTEMS GROUP 



• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM 

• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS 

• FREE 30-DAY TELEPHONE CONSULTATION WITH SBSG 

• EACH MODULE CAN BE FORMATTED TO SPAN DATA ON UPTO 4 DISK DRIVES 

• COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL 

• MINIMUM SYSTEM REQUIREMENTS - 2 DISK DRIVES FOR MODEL I 1-DISK DRIVE FOR MODEL II 



ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppliers and produces checks m payment of outstanding invoices In 
addition, it produces cash management reports. This system aids in tight 
financial control over all cash disbursements of the business Several 
reports are available and supply information needed for the analysis of 
payments, expenses, purchases and cash requirements All A/P data feeds 
General Ledger so that data is entered into the system just once These 
programs were developed 5 years ago for the Wang micro-computer and 
have been tested in many environments since then. The package has been 
converted to the TRS-80"* and is now a well documented, on-line, inter- 
active micro-computer system with the capabilities of (or exceeding many 
larger systems 



CAPABILITIES 



ACCOUNTS RECEIVABLE 

The objective of a computerized A/R system is to prepare accurate and 
timeley monthly statements to credit customers. Management can gener- 
ate information required to control the amount of credit extended and the 
collection of money owed in order to maximize profitable credit sales 
while minimizing losses from bad debts The programs composing this 
system were developed 5 years ago, especially for small businesses using 
the Wang Microcomputer They have been tested in many environments 
since then Each module can be used stand alone or can feed General 
Ledger for a fully integrated system 



PAYROLL 

Payroll invoices many complex calculations and the production of reports 
and documents, many of which are required by government agencies It is 
an ideal candidate for the computer With this Payroll system in-house, 
you can promptly and accurately pay your employees and generate 
accruate documents/reports to management, employees, and appropriate 
government agencies concerning earnings, taxes, and other deductions 
The package has been converted to the TRS-BO" and is now a well 
documented, on-line, interactive micro-computer system with the capa- 
bilities of (or exceeding) many larger systems 

CAPABILITIES: 

* performs all necessary payroll tasks including: 

• file maintenance, pay data entry and verification 

• computation of pay and deduction amounts 

• printing of reports and checks 

* can handle salaried and hourly employees 

* employees can receive: 

• hourly or salary wage 

• vacation pay 

• holiday pay 

• piecework pay 

• overtime pay 

(Continued on next page) 



* menu driven, easy to use: full screen prompting and cursor control 

* invoice oriented, everything revolves around the invoice, handles new 
invoice or credit memo or debit memo 

* invoice information recorded: invoice #. description, buyer, check 
register », invoice date, age date, amount of invoice, discount (in %), 
freight, tax ($). total payable 

* transaction print and file maintenance procedures insure accuracy 

* flexible check calculation procedure; allows checks to be calculated for a 
set of vendors - or - for specific vendors 

* program prints your checks; contiguous computer checks with your 
company letterhead can be purchased from SBSG 

* reports include (samples on back): 

• open item listing/closed item listing - both detail and summary 

• debit memo listing/credit memo listing 

• aging 

• check register report (to give an audit trail of checks printed) 

• vendor listing and vendor activity (activity of the whole year) 

* fully linked to GENERAL LEDGER, each invoice can be distributed to as 
many as five (5) different GL accounts; sysem automatically posts to cash 
and A/P accounts 



CAPABILITIES 



* menu driven; easy to use; full screen prompting and cursor control 

* invoice oriented; invoices can be entered before ready for billing, when 
ready for billing, after billing or after paid 

* allows entry of new invoice, credit memo, debit memo, or change/delete 
invoice 

* allows for progress payment 

* transaction information includes: 

• type of A/R transaction 

• customer P.O # 

• description of P.O. 

• billing date 

• general ledger account number 

• invoice amount 

• shipping/transportation charges 

• tax charges 

• payment 

• progress payment information 

• transaction print and file maintenance procedures insure accuracy 

* customer statements printed; computer statements with your company 
letterhead can be purchased from SBSG 

* reports include; (samples on back) 

• listing of invoices not yet billed 

• open items (unpaid invoices) 

• closed items (paid invoices) 

• aging 

* fully linked to General Ledger, will post to applicable accounts debits A/R 
credits account you specify 
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(PAYROLL CAPABILITIES CONTINUED) 

* employees can be paid using any combination of pay lypes (except, hourly 
cannot receive salary & salary cannot receive hourly) 

* special non-taxable or taxable lump sums can be paid regularly or one time 
(bonus, reimbursements etc) 

* health & welfare deductions can be automatically calculated for each 
employee 

* earnings-to-date are accumulated and added to permanent records, taxes 
are computed and deducted US income tax. Social Security tax. state 
income tax. other deductions (regular or one time) 

* paychecks are printed computer checks with your company letterhead 
can be purchased from SBSG 

* calculations are accumulated lor. employee pay history. 941 A report. W-2 
report, insurance report, absentee report 

* fully linked to General Ledqer Each employees payroll information can be 
distributed to as many as (12) twelve different GL accounts, system 
automatically posts to cash account 



INVENTORY/CONTROL INVOICING 

• OVER 1000 ITEMS ON MODEL I 

• OVER 3000 ITEMS ON MODEL II 

• LOW STOCK ALARM 

• INVOICING DEDUCTS FROM INVENTORY 

• COMPLETE INVENTORY REPORTS 

• REORDER POINT REPORT 

• QUICK ITEM ACCESS 



CLIENT BILLING. STOCK CONTROL DENTAL BILLING. COMMODITIES 
Medicare Medicaid billing also available 



MODEL I 
MODEL II 



$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 



i v 



WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND 
WITHIN 30 DAYS ON ALL SOFTWARE (H 4 E COMPUTRONICS 
MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY) . WE DO 
CHARGE A $3 PENALTY TO COVER POSTAGE AND HANDLING 



GENERAL LEDGER 

The General Ledger accounting system consolidates financial data from 
other accounting subsystems (A R. A P Payroll, direct posting) in an 
accurate and timely manner Major reports include the Income Statement 
and Balance Sheet and a "special" report designed by management The 
beauty of this General Ledger system is that it is completely user lormatted 
You customize' the account numbers, descriptions, and report formats to 
suit your particular business requirements These programs were de- 
veloped 5 years ago for the Wang micro-computer and have been tested in 
many environments since then The package has been converted to the 
TRS-80" and is njw a well documented, on-line, interactive micro- 
computer system with the capabilities of (or exceeding) many larger 
systems 



CAPABILITIES 

* more than 200 chart of accounts can be handled 

* account number structure is user defined and controlled 

* more than 1.750 transactions may he entered via 

• direct posting, done by hand validated against the account file 
before acceptance 

• external posting generated by A R A P Payroll or any other user 
source 

* data is maintained and reported by 

• month 

• quarter 

• year 

• previous three quarters 

* reports (samples on back) include 

• trial balances 

• income statement 

• balance sheet 

• special accounts reports and more 

* user formats reports with the lollowing designed as you wish 

• titles 

• headings 

• account numbers 

• descriptions 

• subtotals 

• totals 

• skip lines 

• skip pages 

* up to eight levels of totals - fully user designated 

* menu driven, easy to use full screen prompting and cursor control 



•CQMRJTRQNXCS 



50 N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 




HOUR 
24 ORDER 

LINE 
(914) 425-1535 




PLEASE SEND ME. 

MOOEL I $125 PER MODULE _ 

$495 COMPLETE SYSTEM _ 
MODEL II $225 PER MODULE 

$995 COMPLETE SYSTEM 



NEW TOLL-FREE 
ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



CREDIT CARD NUMBER 
SIGNATURE _. 

NAME _ 

ADDRESS 



EXP DATE. 



CITY 



STATE 



2IP 



ADO 16 YEAR (CANADA MEXlCOi AOO $1? YEAR AIR MAIl. OUTSIOf OFUSA CANADA t MEXICO " 
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CQIYIPUTRQMICS 
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• • • EVERYTHING FOR YOUR TRS-80 • • • 

TRS-SO Is a trademark of thr Radio Shark Division of Tandy Corporation 



lo0 su**R ; MASTER PAC 100 1 

FOR YOUR TRS-80™ LEVEL II MICROCOMPUTER 



ALL ON CASSETTE OR DISKETTE 



BUSINESS AND PERSONAL FINANCE 

CHECKBOOK MAINTENANCE 

TIME FOR MONEY TO DOUBLE 

FEDERAL FICA & WITHHOLDING TAX 

COMPUTATIONS 

HOME BUDGET ANALYSIS — — 

ANNUITY COMPUTATION ..clWRSS 

UNIT PRICING »IJ8in*' 

7 CHANGE FROM PURCHASE "* 

8 NEBS CHECK PRINTER 

9 DAYS BETWEEN DATES 

10 MORTGAGE AMORTIZATION TABLE 

1 1 INVENTORY CONTROL 

12 PORTFOLIO VALUE COMPUTATIONS 

13 VALUE OF A SHARE OF STOCK 

14 SALES RECORD KEEPING SYSTEM 

15 FUTURE VALUE OP AN INVESTMENT 

16 EFFECTIVE INTEREST RATE (LOAN) 

17 PRESENT VALUE OF A FUTURE AMOUNT 

18 RATE OF RETURN VARIABLE INFLOW 

19 RATE OF RETURN CONSTANT INFLOW 

20. REGULAR WITHDRAWAL FROM INVESTMENT 

21 STRAIGHT LINE DEPRECIATION 

22 SUM OF DIGITS DEPRECIATION 

23 DECLINING BALANCE DEPRECIATION 

24 BREAK EVEN ANALYSIS 

25 SALVAGE VALUE OF INVESTMENT 

26 PAYMENT ON A LOAN 

27 FUTURE SALES PROJECTIONS 

28 CREDIT CARD FILE 

29 ECONOMIC ORDER QUANTITY (EOQ) 
INVENTORY MODEL 

30 VALUE OF HOUSE CONTENTS 

31 TEXT EDITOR 

32 MONTHLY CALENDAR 

33 DAY OF WEEK 

34 CASH FLOW VS DEPRECIATION 

35 COMPLETE MAIL SYSTEM 

36 INTEREST RATE ON A LEASE 



STX 



Tl STlCS 



^EUSOKAi- 
FIHAWCE 



STATISTICS AND MATHEMATICS 

37 RANDOM SAMPLE SELECTION 

38 ANGLO METIC CONVERSION 

39 MEAN. STANDARD DEVIATION. 
MAXIMUM AND MINIMUM 

40 SIMPLE LINEAR REGRESSION 

41 MULTIPLE REGRESSION ANALYSIS 

42 GEOMETRIC REGRESSION 

43 EXPONENTIAL REGRESSION 

44 SIMPLE MOVING AVERAGE 

45 SIMPLE T TEST 

46 CHI SQUARE TEST 

47 NORMAL PROBABILITIES 

48 BINOMIAL PROBABILITY 

49 POISSON PROBABILITY 

50 MATRIX ADDITION AND SUBTRACTION 

51 MATRIX TRANSPOSE 

52 MATRIX INVERSE 

5J MATRIX MULTIPLICATION 

54 SOLUTION OF SIMULTANEOUS EQUATIONS 

55 QUADRATIC FORMULA 

56 LINEAR EQUATION SOLUTIONS 

57 ROOT HALF INTERVAL SEARCH 

58 ROOTS OF POLYNOMIALS 

5M ROOTS NEWTON'S METHODS 

60 PRIME FACTORS OF INTEGER 

61 LEAST COMMON DENOMINATOR 

62 RADIAN DEGREE CONVERSION 

63 NUMERICAL INTEGRATION 

UTILITIES 

64 QUICK SORT ROUTINE 

65 PROGRAM STORAGE INDEX 

66 MULTIPLE CHOICE QUIZ BUILDER 

67 FORM LETTER WRITER 

68 SHELL SORT 

69 CASSETTE LABEL MAKER 

70 CODES MESSAGES 

71 MERGE TWO FILES 

72 SORT WITH REPLACEMENT 



t»AT« 



GRAPHICS 

73 DRAWS BAR GRAPH 

74 DRAWS HISTOGRAM 

75 MOVING BANNER DISPLAY 

GAMBLING AND GAMES 

76 RANDOM SPORTS QUIZ 

77 GOVERNMENT QUIZ 

78 HORSE RACE 

79 MAGIC SQUARE 

80 ARITHMETIC TEACHER 

81 HIGH LOW GAMBLE 

82 UNSCRAMBLE LETTERS 

83 HANGMAN 

84 GAME OF NIM 

85 RUSSIAN ROULETTE 

86 ROULETTE GAME 

87 ONE ARMED BANDIT 

88 HIT THE TARGET 

89 WALKING DRUNK 

90 STATE CAPITAI QUIZ 

91 TIC TAC TOE 

92 DICE GAME 

43 LUNAR LANDAR GAME 

94 BIORHYTHM 

95 HORSE SELECTOR (CLASS CALCULATOR) 
% RANDOM DICE ROLL 

97 RANDOM ROULETTE ROl.I 

98 RANDOM CARD DEALER 

99 GUESS THE NUMBER 
100 WHITE OUT SCREEN 



GAMBLB* 



USE* 



— ■ 25SS- 



GUARANTEED SATISFACTION 

WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPU 
TRONICS INC. MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO CHARGE A $3 PENALTY TO COVER POSTAGE 
AND HANDLING. 



ICQfnRJTRQWICS! 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 

D MASTER PAC 100 CASSETTE VERSION $59 95 

D MASTER PAC 100 DISKETTE VERSION $59 95 

D MASTER PAC 100 (MODEL II DISKETTE VERSION) 




HOUR 

ORDER 

LINE 



(914) 425-1535 




$99 95 



NEW TOLL-FREE 

ORDER LINE 

(OUTSIDE OF NY. STATE) 

(800) 431-2818 

* All orders processed within 24-Houra 

* 30-Day money back guarantee on all Software 
flew a $3 penalty for handling) 



CREDIT CARD NUMBER EXP DATE. 



SIGNATURE 



NAME 



ADDRESS 



CITY STATE 

ADD $2 FOR POSTAGE AND HANDLING ($4 OUTSIDE OF THE USA) ••• 



ZIP 
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• • • EVERYTHING FOR YOUR TRS-80 • • • 

TRS-BO In a trademark of the Radio Shark Division of Tandy Corporation 



MICROSOFT BASIC COMPILER 

With TRS-80*" BASIC Compiler, your Level II programs will run at record speeds! 
Compiled programs execute an average of 3- 1 times faster than programs run under 
Level II. Make extensive use of integer operations, and get speeds 20-30 times faster 
than the interpreter. 

Best of ail, BASIC Compiler does it with BASIC, the language you already know. 
By compiling the same source code that your current BASIC interprets. BASIC 
Compiler adds speed with a minimum of effort. 

And you get more BASIC features to program with, since features of Micro 
soft's Version 5.0 BASIC interpreter are included in the package. Features like the 
WHILE... WEND statement, long variable names, variable length records, and the CALL 
statement make programming easier An exclusive BASIC Compiler feature lets you 
call FORTRAN and machine language subroutines much more easily than in Level II. 

Simply type in and debug your program as usual, using the BASIC interpreter. 
Then enter a command line telling the computer what to compile and what options 
to use. 

Voila! Highly optimized, Z-80 machine code that your computer executes in a 
flash! Run it now or save it for later. Your compiled program can be saved on disk for 
direct execution every time. 

Want to market your programs? Compiled versions are ideal for distribution 
You distribute only the object code, not the source, so your genius stays fully protected. 

BASIC Compiler runs on your TRS80™ Model I with 48K and disk drive. The 
package includes BASIC Compiler, linking loader and BASIC library with complete 
documentation 9195.00 



1980 INCOME TAX PAC 

Completely Revised • Latest Tax Tables • Fully Tested • Complete Manual and Docu 
mentation. The new version of the Income Tax Pacs are full of error catching codes 
making it impossible to make an error. Follow the simple Step By Step procedure that 
makes tax preparation simple. 

INCOME TAX PAC A <$19.95...C*ssette) 

For Level II 16K Cassette Only 
Does Form 1040 and 1040A 

■ Schedule A itemized deductions 

- Schedule B interest and dividends 
Output to video display 

• Schedule TC tax computation 

INCOME TAX PAC B M9.95...C«ssette or Diskette) 

For Level II 1 6K with or without printer. ..cassette or disk has all features of Income Tax 
Pac A Phis works with or without line printer. 

Formats Form 1 040 and 1 040A for standard tax forms 

- Schedule C income from a personally owned business 

• Form 2106 employee business expense 

PROFESSIONAL INCOME TAX PAC C $99.95..1>lskette 

For Level II 32K with disk and printer (optional) 

Has all features of Income Tax Pac B Plus automatic memory storage for income tax 

preparers. 

- 22 additional schedules and forms 

■ Formats forms for individual or tractor feed printing 

MOD II CPA VERSION $199.95 



GUARANTEED 



PROFTT 



91% 



WINS 

PLACES 

SHOWS 



32% 



AVERAGE PROFIT 
AT ALL TRACK8-1978 



FHE HORSE SELECTOR II (FLATS) (By Dr. Hal Davis $50.00 

Hew simplified version of the original Horse Selector. The first Horse Selection System 

o actually calculate the estimated odds of each horse. 

HIGHER PROFTTS (OVER 100X) POSSIBLE THROUGH SELECTIVE BETTING ON: 

• Rates each horse In 10 seconds. 

• Easy to follow rules. 

• Can be used with any Apple D Computer. 

• 100% money back guarantee (returned for any reason). 

• Uses 4 factors (speed rating, track variant, distance of the present race, distance of 
the last race). 

• Using the above factors, the Horse Selector calculates the estimated odds. BET 
on horses whose actual payoff (from the Tote Board or Morning Lines) is higher 
than payoff based on estimated odds. 

• Using the above factors, the Horse Selector calculates the estimated odds. BET 
on any selected horse with an estimated payoff (based on Tote Board or Morning 
Lines) higher than calculated payoff (based on Horse Selector II). 

• Source listing for the TRS-80*", 71-59. HP-67, HP-4 1 . Apple and BASIC Computers. 

• No computer or calculator necessary (although a calculator would be helpful for 
the simple division used to calculate estimated odds). 

HEE Dutching Tables allows betting on 2 or more horses with a guaranteed profit 



NEWDO8/80 

A New enhanced NEWDOS for TRS80'" Model I for the 1980s 

Apparat Inc.. announces the most powerful Disk Operating System for the 
TRS80™. K has been designed for the sophisticated user and professional programmer 
who demands the ultimate in disk operating systems. 

NEWDOS/80 is not meant to replace the present version of NEWDOS 2 1 
which satisfies most users, but is a carefully planned upward enhancement, which 
significantly extends NEWDOS 2. Is capabilities. This new member to the Apparat 
NEWDOS' family is upward compatible with present NEWDOS 2. 1 and is supplied on 
Diskette, complete with enhanced NEWDOS ♦ utility programs and documentation 
Some of the NEWDOS/80 features are: 

• New BASIC commands that supports with vanable record lengths up to 4095 
Bytes long. 

• New BASIC commands that supports with variable record lengths up to 4095 
Bytes long. 

• Mix or match disk drives. Supports any track count from 18 to 80. Use 35. 40 or 
77 track 5" mini disk drives or 8" disk drives, or any combination 

• A security boot-up for BASIC or machine code application programs User never 
sees DOSREADY* or "READY and is unable to "BREAK", clear screen, or 
issue any direct BASIC statement including "LIST ' 

• New editing commands that allow program lines to be deleted from one location 
and moved to another or to allow the duplication of a program line with the 
deletion of the original. 

• Enhanced and improved RENUMBER that allows relocation of subroutines. 

• Powerful program chaining 

• Device hanging for routing to display and printer simultaneously 

• CDE function: simultaneous striking of the C. D and E keys will allow user to 
enter a mini-DOS to perform some DOS commands without disturbing the 
resident program. 

• Upward compatible with NEWDOS 2. 1 and TRSDOS 2.3 

• Includes Superzap 3.0 and all Apparat 2. 1 utilities. 
$149.00 

STOCK MARKET MONITOR 

Galactic Software Ltd. 

CASSETTE VERSION $89.00 

DISK VERSION $99.00 

1 . The system is designed for the active "trader" not the long term investor, as 
the system is "technically" onented. 

2. For the TRS80" Model I. Level II. 16K or more Available in both disk and tape 
versions. 

3. Tracks user selected issues, in a technical system that reflects the issues 
performance against the overall market. 

4. Set up data is input by the user from the Standard and Poors stock guide or 
Value Line. 

5. Dairy issue data. "high", "low", "close" and "volume are input from any news 
paper containing this information. 

6 Dairy overall market, volume and closing Dow are also provided from a 
newspaper. 

7. Volume and price changes of an issue, as they compare to volume an price 
changes of the overall market, are the basis of this systems analysis of the given 
issue. 

8. Comparisons of the issue against itself are also done This may allow the user 
to spot unusual" activity on this issue 

9. Clear indications are given as to whether the issue is out performing ". under 
performing" or "performing" with the market. 

10. Complete video and printed output is provided. 

1 1 . This program is intended to be a guide to indications, and is not to be used as a 
sole recommendation to buy, sell or hold an issue These decisions are the 
responsibility of the user and his brokerage. 



SCQMPLITRQNXCSe " e w tollfree 



***y\ ^itc*l a^Kjcattss Seneca 

^ 9 50 N. PASCACK ROAD 

SPRING VALLEY, NEW YORK 10977 

p. -^T \ HOUR 

' ~~ (914) 425-1535 

ADD *2.00 FOR SHIPPING IN UPS AREAS 
ADD 53.00 FOR COD. OR NON-UPS AREAS 
ADD *4.00 OUTSIDE CI.SA. CANADA & MEXICO 




(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

essed 
Within 24-Hours 



* AH orders proc 
in 24-Hour 
»ay money 
on all Softw°" (less 



u,ithin 2«-" OM " hflck guarantee 
pen^yt^"* 



iCQMPUTRQNICSi 

EVERYTHING FOR YOUR TRS-80"«»« 

TRS-SO laa trademark of the Radio Shark Division of Tandy corporation 

BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 




-, ^ fced uAMn 24-HoMr* 

* 30-Day *•"« „$3 I— "V fOT ^ 



(ON CASSETTE OR DISKETTE) Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventory Control Payroll Bookkeeping System Stock Calculations 

Checkbook Maintenance.... Accounts Receivable.... Accounts Payable 



BUSINESS 100 PROGRAM LIST 



1 RULE78 Interest Apportionment by Rule of the 78s 

2 ANNU 1 Annuity computation program 

3 DATE Time between dates 

4 DAVYEAR Day of year a particular date falls on 

5 LEASQNT interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL StraighUine depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

1 1 TAXDEP Cash flow vs depreciation tables 

1 2 CHECK2 Prints NEBS checks along with daily register 

1 3 CHECKBK 1 Checkbook maintenance program 

14 MORTGAGE A Mortgage amortization table 

1 5 MULTMON Computes time needed for money to double, inple. etc 

1 6 SALVAGE Determines salvage value of an investment 

1 7 RRVARJN Rate of return on investment with variable inflows 

18 RRCONST Rate of return on investment with constant inflows 

1 9 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 PVAL Present value of a future amount 

22 LOANPAY Amount of payment on a loan 

23 REGWTTH Equal withdrawals from investment to leave over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for obttg. 

26 ANNUDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SIMKFCiriD Sinking fund amortization program 

29 BONDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE1 Portfolio selection model i.e. what stocks to hold 

38 OPTWRrTE Option writing computations 

39 RTVAL Value of a right m , 

40 EXPVAL Expected value analysis 

4 1 BAYES Bayesian decisions 

42 VALPRHF Value of perfect information 

43 VALADINF Value of additional information 

44 UTTUTY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QUEUE 1 Single server queueing (waiting line) model 

49 CVP Cost-vokimfrprofk analysis 

50 CONDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQUOQ Fixed quantity economic order quantity model 

NAME DESCRIPTION 

53 FQEOWSH As above but with shortages permitted 

54 F QEOQPB As above but with quantity price breaks 

55 QUEUECB Cost-benefit waiting line analysis 

56 NCFANAL Net cash-flow analysis for simple investment 

57 PR0F1ND ProfHattHy Index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 
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59 WACC Weighted average cost of capital 

60 COMPBAL True rate on loan with compensating bal required 

6 1 DISCBAL True rate on discounted loan 

62 MERGANAL Merger analysis computations 

63 FINRAT Financial ratios for a firm 

64 NPV Net present value of project 

65 PRJNDLAS Laspeyres pnee index 

66 PRINDPA Paasche price index 

67 SEASIND Constructs seasonal quantity indices for company 

68 T1METR Time senes analysis linear trend 

69 TIMEMOV Time senes analysis moving average trend 

70 FUPRINF Future pnee estimation with inflation 

7 1 MAILPAC Mailing list system 

72 LETWRT letter writing system links with MAILPAC 

73 SORT3 Sorts list of names 

74 LABEL 1 Shipping label maker 

75 LABEL2 Name label maker 

76 BUSBUD DOME business bookkeeping system 

77 TTMECLCK Computes weeks total hours from bmeclock info 

78 ACCTPAY In memory accounts payable system storage permitted 

79 INVOICE Generate invoice on screen and pnnt on pnntei 

80 INVENT2 In memory inventory control system 

81 TELDIR Computerued telephone directory 

82 TIMUSAN Time use analysis 

83 ASSIGN Use of assignment algorithm for optimal job assign 

84 ACCTREC In memory accounts receivable system storage ok 

85 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYNET Computes gross pay required for given net 

87 SELLPR Computes selling price for given after tax amount 

88 ARBCOMP Arbitrage computations 

89 DEPRSF Sinking fund depreciation 

90 UPSZONE Finds UPS zones from tip code 

91 ENVELOPE Types envelope including return address 

92 AUTOEXP Automobile expense analysis 

93 INSF1LE Insurance policy file 

94 PAYROLL2 In memory payroll system 

95 DILANAL Dilution analysis 

96 LOANAFFD Loan amount a bonower can afford 

97 RENTPRCH Purchase price for rental property 

98 SALELEAS Sale leaseback analysis 

99 RRCONVBD Investor's rate of return on convertible bond 
100 PORTVAL9 Stock market portfolio storage-valuation program 



D CASSETTE VERSION $ 99.95 
D DISKETTE VERSION $ 99.95 
D MODEL II VERSION $149.95 

ADO $2.00 FOR SHIPPING IN UPS AREAS 
ADO $3.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $4.00 OUTSIDE U.S. A, CANADA Jr MEXICO 

•CQfiflRimONICS! 



-Says? 




SO N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 
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iCQMPLJTRQNICS? Announces. ..MOD-II 



fvAATM£fv>ATiCAl. &PR.CAIONS S€"^CE 



The Newsletter For Owners Of The 
TRS-80™* MODEL II MICROCOMPUTER 



f the latest So^. croCO mputer 
>ReU iewo/the Mode IIM. 

for the TK» Mo del H 

Tio* f° r runn en ts a nd u P d ° SPECIAL CHARTER SUBSCRIPTION RATE $12.00 D (For 11 Issues) 

* Latest announcem 

MOD-II PROGRAMS CURRENTLY AVAILABLE 

(1) ELECTRIC PENCIL (Michael Shrayer Soft ware) Complete word processor with extensive editing and printer formatting features $275 

(STANDARD CP/M VERSION) $300 (DIABLO. NEC OR QUME CP/M VERSION) $325 (STANDARD TRSDOS VERSION) $350 

(DIABLO, NEC OR QUME TRSDOS VERSION). 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE. INVENTORY CONTROL AND PAYROLL (Small Business 

Systems Group) works under TRSDOS can be used one module at a time or as a coordinated system $225 per module $995 for 

the complete system. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, INVENTORY CONTROL AND PAYROLL (Peachtree Software) 

requires CP/M and MICROSOFT BASIC professional business systems turn key operation discounts available $1000 per module 

$5000 for the complete system. 

(4) SELECTOR III (Micro-Ap) complete data management system user defined fields and codes manages any list defined by the user 

includes additional modules for simplified inventory control, accounts receivable and accounts payable ... requires CBASIC-2 and CP/M 

$295 

(5) GLECTOR (Micro-Ap) add on package to the SELECTOR III general ledger that allows the user to define a customized chart of ac- 
counts $250. 

(6) GSF (Racet Computers) Generalized Subroutine Facility a series of super fast machine language utilities that can be called from a 

BASIC program (no machine language knowledge required) sorts 1000 items in under 5 seconds allows PEEK and POKE statements 

move data blocks compress and uncompress data works under TRSDOS $50. 

(7) DSM (Racet Computes) Disk Sort Merge sorts and merges large multiple diskette files on a 1 to 4 drive system NOT AN IN MEMORY 

SORT can actually alphabetize (or any other type or sort) 4 disk drives worth of data sorts one complete disk of information in 10 

minutes information is provided to use DSM with the RS MAILING PROGRAM works under TRSDOS $150 

(8) RSM (Small Systems Software) a machine language monitor and disassembler can be used to see and modify memory or disk sectors 

contains all the commands found on the Model-I version plus some additional commands for the MOD-II works under TRSDOS $39 95 

(9) CP/M (Lifeboat Associates) an alternative operating system to TRSDOS that allows users to use hundreds of programs currently available 

to CP/M owners This is the only version of CP/M for the MOD-II that comes with an elementary CP/M guide written especially for MOD-II 

owners $170. 

(10) MICROSOFT BASIC (Microsoft) an enhanced version of the MICROSOFT BASIC found on TRSDOS works under CP/M adds 

commands such as chaining (allows the user to LOAD and RUN a new program without losing the variables currently in memory) long 

variable length file records, WHILE/WEND and others can be used with the BASIC COMPILER to speed up programs (3-10 times faster 

execution) $350. 

(11) CBA3IC-2 anon-interactive BASIC used for many programs that run under CP/M requires CP/M. allows user to make more efficient 

use of disk files eliminates the use of the most line number references required for programs such as SELECTOR and GLECTOR. ..$120 

(12) MAILING ADDRESS (Peachtree Software) requires CP/M keeps track of name and address information and allows the selective 

printing of the information in the form of mailing lists or address labels unique key structure and formatting structure allows for a multitude 

of retrieval alternatives $790. 

(13) PROPERTY MANAGEMENT (Peachtree Software) requires CP/M keeps track of all financial records related to property management 

$1500. 

(14) FORTRAN-80 (Microsoft) ANSI 66 (except for COMPLEX) plus many extensions requires CP/M $425. 

(15) H * E COMPUTRONICS, INC. SHARE-A-PROGRAM DISKETTE «1 works under TRSDOS a collection of programs written by MOD-II 

owners programs include data base management a word processor mail system mortgage calculations checkbook register 

and many others $8 (add $3 postage outside of the United States. Canada and Mexico) FREE if you send us a diskette containing a 

program that can be added to the SHARE-A-PROGRAM DISKETTE. 

(16) MEMOREX OR WABASH CERTIFIED DISKETTES $49 95 (per box of 10). 

(17) FLEXI-MATIC DISKETTE STORAGE TRAY Stores 110 diskettes .... comes complete with index-dividers, dust cover, tilt plates and 

adjustable spacing $55.00. 

(18) WORD-STAR The ultimate word processor a menu driven word processing system that can be used with any printer All standard word 

processing commands are included plus many unique commands only found on WORD STAR requires CP/M $495 

(19) MAIL LIST MERGE An add on package that allows the user to send form letters (created on WORD-STAR) to any compiled mailing list 

(using any CP/M based MAIL program such as the PEACHTREE MAIL PROGRAM) requires CP/M, WORD STAR and any CP/M based 

mail program $150. 

(20) EDITOR ASSEMBLER from Galactic Software Ltd. is the first user oriented Editor Assembler for the MODEL II and was designed to utilize all 
the features of the MODEL lilt includes innovative features for ease of coding and debugging and complete documentation (over 1 20 pages) 
works under TRSDOS $229. 

(21) MAIL/FILE SYSTEM from Galactic Software Ltd. stores 2.500 names per disk. No sorting time is required since the file is automatically 
sorted by first and last name plus Zip Code on input Retrieve by any combination of 19 user codes Supports an 11 digit alphanumerica Zip. 
Supports a message line. Comes complete with user-oriented documentation (100-page manual) Allows for company nameand individual 
of a company and complete phone number (and extensions) works under TRSDOS $199 

riMt" IS A TRADf MARK Of TANOV CORPORATION 

iCQI^IPlJTHQ^ICS? ^g\ 2 4 i5=L ^ NE ^- T -°- LL : FR . EE 



ORDER ^^ ORDER LINE 

SPR^££S «£ 10977 ^ "-INE ^* (OUTS.DE OF NY. STATE) 

(91 4) 425-1 535 (800) 431 -281 8 
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This nifty program screen displays 

your active variable and runs as a USR function to boot! 



Variable Scroll 



William L. Colsher 

4328 Nutmeg Lane, Apt. 1 1 1 

Lisle, IL 60532 



If you have ever tried to devel- 
op a long BASIC program on a 
TRS-80, you have probably won- 
dered at some point exactly 
what variable names you have 
already used. Even if you are for- 
tunate enough to have a printer, 
it is often hard to be sure that a 
new variable is really new. 

There are at least two ways 
around this problem. The sim- 
plest is to keep a list of the vari- 
ables as you use them. Unfortu- 
nately, that requires more fore- 
sight than most of us use. Be- 
sides, that piece of paper can 
get lost all too easily. 

The other solution is a pro- 
gram that displays the currently 
active variables on the screen 
any time. That program is the 
topic of this article. 

Variable Locations 

To begin, you need to know 
where (Table 1) and how (Table 



2) BASIC stores its variables. 

I decided to make this pro- 
gram a USR function. 

Using it is quite simple. If you 
take a look at the BASIC Refer- 
ence Manual, you'll find that in 
order to use the USR function, 
you have to POKE a couple of 
bytes in one of the reserved 
areas with the address of the 
USR routine. 

This is ordinarily the case, but 
an assembler is a wonderful 
thing, especially one with an 
ORG statement. The first ORG 
in the program uses the address 
of the place we would have had 
to POKE. The next statement, a 
DEFW that contains the starting 
address of the program, is as- 
sembled at that location. (If you 
want to assemble this program 
at a different location, remem- 
ber to change both the DEFW 
and the second ORG.) 

Since the POKE is taken care 
of, all you have to do is protect 
an area of memory for the pro- 
gram by entering 32500 in re- 
sponse to "MEMORY SIZE?", 
loading the program with the 
SYSTEM command and return- 
ing to BASIC. Table 3 shows you 



Location Contents 

16633 The address of the start of the scalar area 

16635 The address of the start of the array area 

16637 The address of the start of free memory 

7ab/e 7: Parf of the BASIC Reserved Area. All the areas are 
contiguous. Thus, the start of the second is also the end of 
the first, etc. 



how. 

You can test the program now 
by DIMensioning a couple of 
variables in the immediate mode 
and assigning values to a cou- 
ple of scalars. Invoke the DISP 
routine by typing PRINT USR(O) 
or X = USR(O). (X is only an exam- 



ple, any variable name can be 
used.) 

The screen should clear and 
you will get a display of your 
scalars on one line or more: 
there are sixteen variables per 
line. Below that are the arrays. 

A couple of improvements 



All variables are stored in essentially the same manner. The first throe bytes always 
store the same information: 



Type 


2nd byte 
of name 


1st byte 
of name 



(Type may be one of the following: 2— Integer, 3— String. 4— Single Precision. 
8— Double Precision.) 

If a variable has a single character name, a zero is placed in the other location 
After these three bytes, scalars have the following form: 




(Variables are top to bottom: Integer, Single Precision, Double Precision, String.) 
Following is the format of the array storage area. The first three bytes are the 
same as for scalars. This is followed by: 



LSBof 
array size 


MSB Of 

array size 


Number of 
dimensions 



This is followed by pairs of bytes containing the dimension sizes. This is in turn 
followed by the actual values. 

Table 2: Structure of BASIC Variable Storage. 
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PROFESSIONAL HALF A MILLION TAX RETURNS CANT BE WRONG! 

(OR THEY HAD BETTER NOT BE) 




INCOME TAX SYSTEM 

FOR TRS-80* MODEL I OR II 

Our system, which prepared 500,000 1979 returns, features the following: 



1. Full interactive user control, in tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. Change of a single amount item automatically changes and re-computes entire 
return. 

4. All printout formats IRS and state approved. 

5. Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special Printer Adjustment routines, Line Length, etc. 

8. Selection of closed or open output formats — for standard Form 1040 or open 
name-box types. 

9. Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11. Automatically computes: Tax - SDI Overpayment - Wages Total from W-2's - 
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season — no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction — lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 

25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 

MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

•TRS-80 IS A TRADEMARK OF TANDY CORP. 

CONTRACT SERVICES ASSOCIATES .. 

706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635-4055 
• * * 20 YEARS OF SERVICE * • * 
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come to mind after using this 
program for a little while. The 
variables are displayed In the 
order they were used. Scalars 
come before arrays, but that's 
built into the program. 

It might be wise to sort the 
variables, so that when working 
with a large program it Is easier 
to check a new variable name. A 
second but more difficult en- 
hancement might add a cross- 
reference generator. This would 
display not only the variables, 
but also the line numbers in 
which each Is used. ■ 



MEMORY SIZE? 32500 (carriage 

return) 

RADIO SHACK LEVEL II BASIC 

READY 

>SYSTEM (carriage return) 



*?OISP (carriage return) 
The asterisks will flash briefly. 
*? (carriage rat urn) 
This returns to BASIC. 
?SN ERROR 

READY 



Table 3. Loading and Us- 
ing DISP 



•••at 
••••• 

■ lit! 
••11> 

• •12( 
66136 

• •14* 
66156 

• •US 

• BUS 
BB18B 
M1M 
BB2BB 
86216 

■ B22S 
••23* 

• •24* 
8825B 
»*26« 
66276 

• •281 

• ■29S 
66366 
M31I 
••320 

• •331 
••341 

• 1351 
•136* 
BB371 

• •38> 
66396 
II4M 

• B41B 
••421 
86436 
BI44* 
•MSB 
61468 
••47a 

• 64 BB 

• •491 

aasaa 
atsia 

BB52B 

88538 
aas«a 
66556 
aasca 

• •571 

BB58B 
BB59B 

• •666 

B661B 

••62a 

• •63* 

11(41 

• S65B 

• •66 B 

•a<?a 

B»68B 

aataa 

BS7BB 

88716 
BB7 2B 

• •7 3< 
(187 48 
•87 58 
BB76B 
BB77B 
887 88 
BB798 

aaaaa 

• •BIB 

B6B26 
88838 
88848 

BBB5B 
88668 
88878 

aaaaa 
aaa»a 

88988 



iTHIS PROGRAM PROVIDES AN EASY HAY TO OBTAIN 

; A LIST OF CURRENTLY ACTIVE VARIABLES IN A 

(LEVEL II BASIC PROGRAM. 

I 

(CALLING METHOD: POKE16S27 , 126 : POKE16526 , 244 :PRINT USR(8) 

I 

(THE FOLLOWING ORG AND DEM* TAKE CARE OF THE POKE 

(THAT WOULD ORDINARILY HAVE TO BE DONE TO TELL 

(BASIC WHERE THE USR ROUTINE IS. 



ORG 

DEFW 



16526 
32588 



32588 

HL, SCREEN 

DE, SCREEN*! 
BC.1823 
A," ' 

(111.) ,A 



( 

(CLEAR SCREEN 
ORG 

LD 

LD 

LD 

LD 

LD 

LDIR 
(DISPLAY SCALARS 
I 

(THERE ARE 2 GENERAL TYPES OF VARIABLES IN LEVEL II 
IBASIC: SCALARS AND ARRAYS. POINTERS TO THE AREAS 
(BASIC USES TO STORE VARIABLES ARE TO BE FOUND IN 
(ONE OF THE RESERVED AREAS OF RAM. SPECIFICALLY, 
(THE CONTENTS OF THESE LOCATIONS ARE THE POINTERS i 
(16633 -> START OF SCALAR AREA 

(16635 -> START OF ARRAY AREA (END OF SCALARS) 
116637 -> START OF FREE MEMORY (END OF ARRAYS) 
I 

(THE FORMAT OF THE SCALAR AREA IS AS FOLLOWS I 
( BYTE CONTENTS 

I ■ SCALAR TYPE - 2- INTEGER, 3 -STRING 

I 4 -SINGLE, 8-DOUBLE 

; 1 2ND CHAR OF NAME 

; 2 1ST CHAR OF NAME 

J 3 IF STRING, LENGTH, ELSE LSB OF VALUE 

;4-5 IF STRING -> START OF STRING, ELSE MORE VALUE 

;6-lB VALUE 
I 

(FOR MORE INFORMATION SEE PACES 8/8 AND 8/9 OF THE 
(LEVEL II BASIC REF. MAN. 

LD HL, (16633) |-> SCALAR AREA 

LD DE, SCREEN (-> TOP OP SCREEN 

(THIS CODE TAKES CARE OF THE CASH WHEN THERE ARE 
(NO SCALARS ACTIVE IN THE BASIC PROGRAM 

PUSH DE 

PUSH BL 

LD DE, (16635) 

SBC HL,DE 

JP X, ARRAYS 

POP HL 

POP DE 

(FOLLOWING CODE GETS THE SCALAR NAME 
(A CALL TO 'STRCHK' PUTS IN A $ IF NECESSARY 
I 

(HL -> VARIOUS PLACES IN THE SCALAR AREA 
(DE -> CURRENT SPOT ON THE SCREEN WHERE WE'LL 
J BE PUTTING SOMETHING. 

I 

(•NOTE* STRINGS WHICH HAVE NOT BEEN GIVEN A VALUE 
(WILL 'NOT APPEAR* ON THE LIST. 
SHOWSC CALL SHOW IT 

PUSH DE 

LD 13,0 

LD t, (HL) 

ADD II I., 13 E 

INC HL 

INC HL 

INC HL 

PUSH HL 

LD DE, (16635) 

SBC HL,DE 

JR I, ARRAYS 

POP HL 

POP DE 

JR SHOWSC 

I FOLLOWING CODE DISPLAYS THE ARRAY NAMES. 
(THE ARRAY AREA HAS THE FOLLOWING FORMAT i 
( BYTE CONTENTS 
(•-2 SAME AS FOR SCALARS 

(3-4 SIZE OF ARRAY 



8B91B ( 5 
B8928 ;6-7 

88838 ; 

••94* ARRAYS 
86956 

• 6866 
68976 
M98( 
8899B 
B1BBB 

B1B1B SHOWAR 

• 1626 
S163S 
B1648 
61656 
81866 
6187 8 
61886 

• 1898 
B11BB 
61118 
61126 
81138 
61146 
61156 
81166 
61176 



NUMBER OF DIMENSIONS 
VALUES 



LD 

LD 

SBC 

JP 

POP 

POP 

CALL 

CALL 

PUSH 

INC 

INC 

INC 

LD 

INC 

LD 

INC 

ADD 

PUSH 

LD 

SBC 

JP 

POP 

POP 

JP 



DE, (16637) 

HL, (16635) 

HL,DE 

Z,DONE 

HL 

DE 

LINES 

SHOWIT 

DE 

HL 

HL 

HL 

E,(HL) 

HL 

D, (HL) 

HL 

HL.DE 

HL 

DE, (16637) 

HL.DE 

I, DONE 

HL 

DE 

SHOWAR 



(END OF ARRAYS POINTER 

(START OF ARRAYS POINTER 

(COMPARE WITH CURRENT LOC 

; IF 1*0 ARRAYS QUIT 

(ELSE CLEAN UP STACK 

I • • 

(START A NEW LINE 



61188 (AND NOW WE CLEAN UP AMD RETURN TO BASIC 



611*6 DONE 
61266 

61216 
61226 

•123* 

B124B SCREEN 

B125B 

• 1266 



POP 
POP 
CALL 
LD 

RET 
EQU 



HL 

DE 

LINES (POINT TO NEXT LINE 

(16416), DE (AMD FIX R.S. CURSOR 



3C66H 
(THIS CODE CHECKS THE TYPE FIELD AMD IF IT IS 
;A 3 WE KNOW THAT THE VARIABLE IS A STRING. IN 
(THAT CASE WE INSERT A I SO THE USER WILL KNOW 
(TOO. 
I 

(REGISTER B IS USED AS A FLAG TO TELL IF WE HAD 
(TO INCREMENT THE DE PAIR TO ACCOMODATE A 2 CHARACTER 
(VARIABLE NAME. 

f 

(AT THIS TINE HL POINTS TO BYTE ZERO OF THE CURRENT 



61276 
61286 
61298 
61366 
61316 
61328 
61336 
• 1341 
•1358 (VARIABLE STORAGE AREA. 



B136B STRCHK 

• 1378 

• 138* 

• 139* 

• 148B 
81418 DONT 

• 142* 

• 143« 
81448 

•i45« 

•146* SKIPIT 

• 147a 

• 1468 
61496 

sisaa 



LD 

CP 

JP 

LD 

INC 

LD 

CP 



LD 

LD 

LD 

CP 

RET 

DEC 

RET 



B,S 

X.DOHT 
B.255 
DE 

A, (HL) 
3 

NX, SKIPIT 
h.'t' 
IDE), A 
A.B 
8 
Z 
DE 



81518 (THE FOLLOWING CODE MOVES THE SCREEN POINTER TO A 

B152B (NEW LINE TO SEPERATE THE SCALARS FROM THE ARRAYS 

81538 (VISUALLY. IT IS ALSO CALLED JUST BEFORE RETURNING 

8154a (TO BASIC TO SET THE BASIC CURSOR TO SUITABLE 

81558 (LOCATION. 

81568 ; 

6157a (AT THIS TIME REGISTER DE POINTS TO WHAT WOULD 

B15B8 (BE THE NEXT SCREEN LOCATION TO PUT A VARIABLE NAME 

81598 (IN. SINCE THE SCREEN LINES ARE ON 64 BYTE BOUNDRIES 

81668 (THE BRUTE FORCE METHOD BELOW WORKS NICELY. 



61616 


LINES 


LD 


A,E 


61626 




CP 


4BH 


61638 




JP 


M,D048 


61646 




CP 


SBH 


81658 




JP 


M.D088 


816GB 




CP 


6C6H 


81676 




JP 


H.DOCB 


61686 




LD 


E,8 


61698 




INC 


D 


61786 




RET 




81718 


D046 


LD 


E.46H 


61726 




RET 




61738 


D086 


LD 


E.86H 


61746 




RET 




61758 


DOC6 


LD 


E,BC8H 


61768 




RET 





81776 (FOLLOWING CODE HANDLES THE DISPLAY OF VARIABLE 

817 88 (NAMES FOR BOTH SCALARS AND ARRAYS. 

817 98 (BOTH TYPES OF VARIABLES HAVE THE SAME FORMAT IN 

aiaaa (The first three bytes: type, char2, chari. 

61816 (NOTE THAT IF A VARIABLE HAS ONLY A SINGLE 

61826 (CHARACTER NAME CHAR2 CONTAINS A *ZERO* NOT A 



61838 


SHOWIT 


IMC HL 


B1B4S 




INC HL 


6185B 




LD A, (HL) 


81868 




LD (DE),A 


61876 




INC DE 


61886 




DEC HL 


81896 




LD A, (HL) 


B196B 




CP 6 


81916 




JR NX, OK 


61928 




LD A, ' ' 


61938 


OK 


LD (DE),A 


61946 




DEC HL 


61958 




CALL STRCHK 


B196B 


(POINT 


DE TO NEXT SCREEN LOCATION. I WASTE AN EXTRA 


61976 


(BYTE 


TO HAKE THE LINES COME OUT EVEN ALL THE TIME. 


61988 


(I.E. 


ALWAYS 16 VARICBLES PER LINE. 


61996 




INC DE 


62868 




INC DE 


82818 




INC DE 


62628 




RET 


62638 




END 



Program Listing 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80 



INSIDE LEVEL II 

The Programmers Guide to the TRS-80 ROMS 
INSIDE LEVEL II is a comprehensive reference guide to the Level 
II ROMs which allows the machine language or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
explains set-ups. calling sequences, and variable passage for 
number conversion, arithmetic operations, and mathematical func- 
tions, as well as keyboard, tape, and video routines. Part II pre- 
sents an entirely new composite program structure which loads 
under the SYSTEM command and executes in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition, the 18 chapters include a large body of other information 
useful to the programmer including tape formats, RAM useage, 
relocation of Basic programs, USR call expansion, creating SYS- 
TEM tapes of your own programs, interfacing of Basic variables 
directly with machine code, a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a clearly or- 
ganized reference manual. It is fully typeset and packed with 
nothing but useful information. It does not contain questions and 
answers. ROM dumps, or cartoons. INSIDE LEVEL II 15.95 

TELECOMMUNICATIONS PROGRAM 

This program allows reliable high speed file transfers between two 
disk-based computers over modems or direct wire. It is menu 
driven and extremely simple to use. Functions include real-time 
terminal mode, save RAM buffer on disk, transmit disk file, receive 
binary files, examine and modify UART parameters, program 8 
custom log-on messages, automatic 16-bit checksum verification 
of accurate transmission and reception, and many more user 
conveniences. Supports line printers and lowercase characters. 
With this program you will no longer need to convert machine 
language programs to ASCII for transmission, and you will know 
immediately if the transmission was accurate. TELCOM.... .$29.95 

PROGRAM INDEX FOR DISK BASIC 

Assemble an alphabetized index of your entire program library 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a fast Shell/Metzner sort by disk or program. The list may also be 
searched for any disk, program, or extension; disks or programs 
added or deleted; and the whole list or any part sent to the printer. 
Finally, the list itself may be stored on disk for future access and 
update. "The best thing since sliced bread" (January issue of '80 
Microcomputing). One drive and 32K required. INDEX $19.95 

SINGLE STEP THROUGH RAM OR ROM 

STEP80 allows you to step through any Basic or machine lan- 
guage program one instruction at a time, and see the address, 
hexadecimal value, Zilog mnemonic, register contents, and step 
count for each instruction. The top 14 lines of the video screen are 
left unaltered so that the "target program" may perform its display 
functions unobstructed. STEP80 will follow program flow right into 
the ROMs, and is an invaluable aid in learning how the ROM 
routines function. Commands include step (trace), disassemble, 
run in step mode at variable step rate, display or alter memory or 
CPU registers, jump to memory location, execute a CALL, set 
breakpoints in RAM or ROM, and relocate to any page in RAM. The 
display may also be routed to your line printer through the device 
control block so custom print drivers are automatically supported. 
STEP80 $16.95 



4 SPEED OPTIONS FOR YOUR TRS-80! 

The SK-2 is the most versatile clock modification available for the 
TRS-80. Speeds may be switched between normal, an increase of 
50%, or a 50% reduction; selectable at any time without interrupt- 
ing execution or crashing the program. Instructions are also given 
for a 100% increase to 3.54 MHz, though the TRS-80 is not reliable 
at this speed. The SK-2 may be configured by the user to change 
speed with a toggle switch or on software command. It will au- 
tomatically return to normal speed any time a disk is active, re- 
quires no change to the operating system, and has provisions for 
adding an LED to indicate when the computer is not at normal 
speed. It mounts inside the keyboard unit with only 4 necessary 
connections for the switch option (switch not included), and is 
easily removed if the computer ever needs service. The SK-2 
comes fully assembled with socketed IC's and illustrated instruc- 
tions SK-2 $24.95 

RAM SPOOLER AND PRINT FORMATTER 

This program is a full feature print formatting package featuring 
user defineable line and page length (with line feeds inserted 
between words or after punctuation), screen dump, and pnnter 
pause control. The serial version allows baud rate selection from 
the keyboard. In addition, printing is done from a 4K expandable 
buffer area so that the LPRINT or LLIST command returns control 
to the user while printing is being done. Ideal for Selectric or other 
slow printers. Allows printing and processing to run concurrently. 
Please specify PARALLEL or SERIAL (RS-232 interface) version 
SPOOLER $16.95 

DUPLICATE SYSTEM TAPES WITH CLONE 

Make duplicate copies of ANY tape written for Level II. They may 
be SYSTEM tapes (continuous or not) or data lists. The file name, 
load address, entry point, and every byte (in ASCII format) are 
displayed on the video screen. CLONE $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 

This complete package includes 3 versions of the machine lan- 
guage FFTASM routine assembled for 16. 32. and 48K machines, 
a short sample Basic program to access them, a 10K Basic pro- 
gram which includes sophisticated interactive graphing and data 
manipulation, and a manual of instructions and examples. The 
machine language subroutines use variables defined by a support- 
ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
faster than their Basic equivalent (256 points in 12.5 seconds), and 
require less than 1550 bytes of memory. FFTASM 49.95 



FOR THE MODEL II 



LYNC 

from Midnight Software 

High level data communication Tor the Model II with CP/M. LYNC 
will send and receive any file with automatic error checking and 
retries. Either end may initiate file transfers, and multiple files may 
be sent with wildcard filenames. Remote or local directories may 
be called from within the program. Allows full protocol, non- 
protocol, and real-time conversation modes. May be used over 
phone lines at 300 baud or direct to another computer at up to 9600 
baud. Also available for other CP/M computers. LYNC $95.00 



MUMFORD 

MICRO 

SYSTEMS 



ORDLRING Complete satisfaction is guaranteed or a full refund will be made All Model I 
programs are shipped on cassette unless $5 is included for a formatted (no system) disk 
Include S1 postage and handling California residents add 6°o sales tax Visa. Master- 
charge and COD orders accepted 

Box 435-E Summerland, California 93067 (805) 969-4557 



■ReaOer Service— see page 226 
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UTILITY 



Frustrated by the limitations of INPUT command? Read this. 



Input with Insight 



Jack Decker 

1804 West 18th Street, Lot 155 

Sault Ste. Marie, Ml 49783 



Most TRS-80 users have 
been frustrated by the 
limitations of the INPUT com- 
mand in BASIC. 

The command won't accept 
commas in the input string un- 
less quotation marks are also 
used, and it won't select an ap- 
propriate prompt character in 
place of the question mark. 
(How many times have you seen 
PRESS ENTER TO CONTINUE? 
in a program?) It also has dif- 
ficulty formatting the input on 
the screen, since hitting the 
enter key always advances the 
cursor to the beginning of the 
next line. 

Construct a String 

The solution is to construct a 
string using the INKEYS func- 
tion. The subroutine in Listing 1 
does just this. It's the shortest 
subroutine I've found that will 
overcome the limitations, and 
yet behave like an INPUT com- 
mand in regard to the use of the 
backspace and shifted back- 
space keys. 

No automatic line feed is 
needed after the enter key is 
pressed, but if you want one you 
can insert a PRINT: statement 
just before the RETURN. In the 



interest of conserving memory 
line 60010 is heavily packed. 

To use the subroutine in place 
of an INPUT statement, simply 
GOSUB 60000. On return, string 
variable B$ will contain the in- 
put. You use variable A$ within 
the subroutine to hold individual 
keyboard strokes as they are en- 
tered. No other variables are 
used in this routine. 

For those who may wish to 
customize this routine for their 
own applications, here is a brief 
explanation of what is happen- 
ing in the subroutine: 

In line 60000, B$ is set to the 
null string (a string variable with 
no characters in it). PRINT 
CHR$(14); turns on the cursor. 

Lines 60010 and 60020 form a 
loop. When the program falls 
through from line 60010, line 
60020 catches it and sends it 
right back where it came from. 

Line 60010 first tests to see 
that a character has been input. 
If one has (A$>""), it then tests 
to see if that character was the 
enter key. If so, it turns off the 
cursor (PRINT CHR$(15);) and re- 
turns. 

If the character was not the 
enter key, it is tested to see that 
it is not a control character (IF 
A$>CHR$(31)). This is to keep 
anyone from lousing up the 
whole screen display by acci- 
dentally hitting the wrong key. 

Assuming the character pass- 
es this test, you test the string 



variable to make sure it would 
not contain over 255 characters 
if this character were added to it 
(LEN(B$K255); this causes an 
LS ERROR. 

Here is your opportunity to 
limit the length of the input. If, 
for example, you want to prevent 
any input over 40 characters 
long, change the 255 to 40. You 
could even change the 255 to a 
numeric variable, such as X, and 



then use a statement of the 
form: X = 40:GOSUB 60000. 

Varying the value of X allows 
a different maximum line length 
each time the subroutine is 
called. 

Character Input 

Going back to the character 
that was input, assume that it 
has an ASCII value greater than 
31 and will not cause B$ to ex- 



60000 BS="" :PRINTCHRS(14) ; 

6 00 IE AS- INKEYS: I FA$> "" I FAS = CHR $ ( 1 3 ) THEUPR I NTCHRS ( 15 ) ; : 
RETURNELSEIFA$>CIIRS(31)ANDLEN (BS) <■ 25 5THENPRI N'T AS ; : BS = BS 
♦ ASELSEIFB$>""H'AS = CIiR$(8)THENPRINTA$; : BS- LEFTS (BS , LEN ( 
B$)-l)F.LSEIFAS = CHRS(24)THENPRINTSTRINGSaEtl(BS) ,8) ;:BS = 



60020 GOTO60O10 



Program Listing 1. 



60000 B$="":Z«0 

60010 Z«NOTZ:PRINTCHR$(15+Z) ; : FORX=lT012 : A$= INKEYS : I FAS 

>""IFA$«CHR$(13)THENPRINTCHR$(15) ; : RETURNELSEI FAS>CHR S ( 

31)ANDLEN(B$) < 255THENPRINTAS; : BS«B$+ASELSEI FBS> "" IFAS'C 

HRS(8)THENPRINTA$; : BS-LEFTS (BS , LEN ( BS ) -1 ) ELSE I FA$=CHR $ ( 

24)THENPRINTSTRINGS(LEN(BS) ,8) ; :BS="" 

60020 NEXT :GOTO60 010 



Program Listing 2. 



5 CLEAR500 

10 PRINT"NAME: "TAB(12) ; : Y-32 :GOSUB60000 : PRINT: NS-BS 

20 PRINT"ADDRESS:"TAB(12) ;: Y-32 :GOSUB60000 : PRINT :MS-B$ 

30 PRINT"CITY: "TAB( 12) ; : Y-22 :GOSUB60000 :C$«B$ 

40 PRINTTABf 37) "STATE: " ; : Y-2:GOSUB60000 : SS-BS 

50 PRINTTAB(49) "ZIP: ";:Y»5 

60 GOSUB60000:IFLEN(B$)<5THENPRINTSTRING$(LEN(B$) ,8) ; :G 

OTO60 

70 PRINT:ZS=BS 

100 PRINT: PRINTN$:PRINTM$:PRINTC$", "SS" "ZS : PRINT:GOT 

010 



Program Listing 3. 
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ceed maximum length if added 
to it. The character is then add- 
ed to B$ and printed on the 
screen. 

Suppose it fails these tests? 
You still want to check for a 
valid backspace or shifted back- 
space code. But first you must 
test string variable B$ to make 
sure that it has one or more 
characters in it. 

If B$ does indeed contain one 
or more characters, the routine 
tests to see if A$ is a backspace: 
(IF A$ = CHR$(8) ). If so, it prints 
it on the screen and deletes 
one character from B$: (B$ = 
LEFT$(B$,LEN(B$)-1. 

If A$ is a shifted backspace: 
(IF A$ = CHR$(24)), then as 



many backspace characters are 
printed as there are characters 
in B$, and B$ is set to the null 
string. Should the input charac- 
ter fail all tests, it is ignored. 

If you prefer a blinking cursor, 
you can have that and still have 
only three lines in your subrou- 
tine. Listing 2 shows how. Line 
60010 is very packed, but you 
save much space. 

Variables X and Z are used in 
this subroutine, along with A$ 
and B$. X controls the rate of 
blink. Z will always equal either 
zero or - 1, since NOT 0= - 1 
and NOT -1=0. This means 
that CHR$(15 + Z) is always 
either CHR$(14), which turns on 
the cursor, or CHR$(15), which 



turns it off. 

Using the Subroutine 

Listing 3 shows one way to 
use this subroutine. Try typing 
this along with the subroutine of 
your choice. Experiment with it 
awhile, and then try replacing 
the 255 in line 60010 with vari- 
able Y. Note that you cannot 
enter more characters than the 
proper amount. 

Entries for city, state and zip 
code are all on the same line of 
the video display. One type of er- 
ror handling is shown in line 60; 
if the zip code entered is less 
than five characters, the pro- 
gram deletes the errant entry 
and forces you to reenter. Of 



course, you would want a more 
sophisticated error-checking 
routine in any serious program, 
but this demonstration program 
does show the capabilities of 
this subroutine. 

One thing must be said about 
this subroutine— it violates all 
rules of stylish BASIC. If you like 
nice neat listings, then this 
subroutine is not for you. 

For this I make no apologies, 
since I don't know of any way to 
make this routine list neatly 
without using a lot more mem- 
ory. Part of its virtue is that it's 
short, making heavy use of the 
IF . . .THEN . . . ELSE syntax, 
and any attempt to make it more 
stylish destroys that virtue.! 
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MAILLIST 29.95 

TAPECOPY 19.80 

TEXT EDITOR 69.95 

INVENTORY 29.95 

FILE SORTER 24.95 

PROGRAM EDITOR. ... 19.80 
LOWER CASE KIT. . . . 24.95 
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!!! ANTS 



$14.95 



III 

• • • 

Fun pack** 1 saate ftr all ages 

simulating two ant colonial at war I 

•ACTION SOUNDS AND GRAPHICS • FASCINATING 

• THREE GAME VARIATIONS • SIX SPEED LEVELS 
•EASY TO PLAT, CHALLENGING TO MASTER 

• PLAT AGAINST ANOTHER PERSON OR THE COMPUTER 

AT POUR DIFFICULTY LEVELS 

TRS 80 L2 UK for casmtte s instructions 

SEND CHECK OR MONEY ORDER TO! 
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GENERAL 



All you need to read /write on 

both sides of a minifloppy is a paper punch and guts. 



Punch Out Your Disks 



Richard Taylor 

100 Manhattan Ave. 1809 

Union City, NJ 07087 



For the price of a standard 
paper punch you can dou- 
ble your present disk storage. 
Just follow the simple steps de- 
tailed in this article and you can 
be reading and writing on both 
sides of your disks. I have 
punched-out over 100 disks and 
only two of them have had de- 
fective second sides. 

To get started you will need a 
pencil, a paper punch that 
catches its own punches, a trac- 
ing of a disk and a smooth piece 
of paper. The tracing of the disk 
(which we shall call the 
'templet') can be made by Xerox- 
ing a disk, cutting apart an un- 
usable disk, or by making a trac- 
ing. 

Try to use a stiff piece of 



paper or glue the copy to a piece 
of cardboard. Cut out the center 
hole, the oblong area below it, 
the write protect notch on the 
upper right edge and the small 
hole near the center hole. The 
smooth piece of paper can be 
the backing from a peel-away 
label or something similar. The 
templet shown in the photo- 
graphs was made from a Xerox. 
It happens to have two holes 
punched. This is just a conve- 
nience and is not needed to do 
the job. 

The Second Hole 

The only thing that prevents a 
Radio Shack disk drive from 
writing to the second side of 
your disks is that it needs a sec- 
ond small hole near the center 
so that it can find the sectors 
correctly. If you rotate your disk 
in its sleeve and watch the small 
hole, you will see an even smal- 
ler hole right in the disk. Soft 



sectored disks have only one of 
these and the disk drive uses a 
light to "see" when this tiny hole 
passes by. 

Our job is to punch a second 
hole in the sleeve so that when 
the disk is flipped over it will 
have a hole that allows the drive 
to see the tiny hole in the disk. 
The placement of the second 
hole does not have to be perfect. 
As long as the tiny hole can be 
seen through the new holes in 
the sleeve, everything will run 
correctly. 

STEP 1: With the label of the 
disk in the upper left hand cor- 
ner, place the templet on the 
disk so that the small hole is 
positioned by the lower left side 
of the center hole. Line up all ref- 
erence points. Using a pencil, 
trace the new small hole on the 
disk. Also trace the notch on the 
upper left edge (Photo 2). 

STEP 2: Take the strip of 
smooth paper and insert it be- 



tween the sleeve and the disk 
(Photo 3). 

STEP 3: Using your thumb, 
make room for the punch by lift- 
ing the sleeve near the center 
hole (Photo 4). 

STEP 4: Insert the punch and 
line it up with the traced hole. 
Punch the hole (Photo 5). 

STEP 5: Insert your finger 
where the punch was and check 
to see if the linear has been 
completely removed. In most 
cases it will not be. With your 
finger, push it up through the 
hole and tear it off (Photo 6). 

STEP 6: Repeat steps 1 
through 5 on the second side of 
the disk. 

STEP 7: Punch the new notch 
near the bottom of the label. 
(Photo 7). 

That's all there is to it. Photo8 
shows you what your new disk 
should look like. Labels can be 
placed in the upper left corner 
with no problems. Any problems 
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Photo 2. 



SNAPP, INC. 

Number I in software for the Model II 



MODEL II EXTENDED BASIC 

A family of enhancements to the Model II 
BASIC interpreter. Part of the packaga 
originated with the beat of APPARAT. INC a 
thoughts in implementing NEWDOS BASIC 
The ayatem is written entirely in machine 
language for SUPER FAST execution The 
extensions are fully integrated into Modal II 
BASIC, and require NO uaer memory, and NO 
user disk space. The package is made up of tha 
following five modules, each of which may be 
purchased separately: 

XBASIC - Six single keystroke commands to 
Mat the first last, previous, next, or current 
program line, or to edit the current line Ten 
single character abbreviations for frequently 
used commands: AUTO. CLS. DELETE. EDIT. 
KILL. LIST. MERGE. NEW, LLIST. and 
SYSTEM. $25 

XREF • A powerful cross-reference facility 
with output to display and /or printer. Trace a 
variable through the code. Determine easily if 
a variable ia in use. $40 

XDUMP - Permits the programmer to display 
and/or print the value of any or all program 
variables Identifies the variable type for all 
variables. Each element of any array is listed 
separately. $40. 

XRENUM - An enhanced program line 
renumbering facility which allows specifica- 
tion of an upper limit of the block of lines to be 
renumbered, supports relocation of renum- 
bered blocks of code, and supports duplication 
of blocks of code. $40 

XFIND • Permits quick and easy location of 
specified strings or keywords within the 
program text. $30 

SAVE - on the purchase of the entire package. 

$140 

SKRUNCH 

A SUPER FAST TRSDOS UTILITY Com- 
presses your BASIC programs to an absolute 
minimum. Typically saves 30-40% space, even 
for programs without REM statements! Also 
results in 7-10% improvement in execution 
speed $35 

VERBATIM DISKETTES 

•4443 (MD52S-01) — Suitable for Model I. or 
Model III. including double density drives 
Quantity Price Quantity Price 

(Boxes) Per Box (Boxes) Per Box 

1 $27.00 6 $25 75 

2 26.75 7 25 50 

3 26 50 8 25 25 

4 26 25 9 25 00 

5 26 00 10 24 50 

20* 24 00 

•4405 (FD34-B000) - This is the preferred 
diskette for the Model 1 1 . Double density certified 

Quantity Price Quantity Price 

(Boxes) Per Box (Boxea) Per Box 

1 $37.50 6 $36 25 

2 37.25 7 36 00 

3 37 00 8 35 75 

4 3675 9 35 50 

5 3650 10 3500 

20* 34.50 

•3718 (FD34-1000) —This single density disk- 
ette will work on the Model II. but is NOT 
RECOMMENDED for critical applications. 

Quantity Price Quantity Price 

(Boies) Per Boa (Boxea) Per Box 

1 $29.00 6 $27 75 

2 28 75 7 27 50 

3 28 50 8 27 25 

4 28 25 9 27 00 

5 2800 10 2650 

20* 26.00 

We can supply any VERBATIM items at 
similar savings. Call or write with your re- 
quirements. 

$8 shipping charge on MEDIA orders, regard- 
less of site of order. This charge waived IF 
software la purchased on Mm same order. 



FRIEND 

FOUR NEW TRSDOS COMMANDS! 

SHOW — A much better multi-disk directory 
display Let's you see only those files you 
want, and includes date of last update 
MOVE — A much better file copying com- 
mand. Copy/Move whole groups of files, 
renaming them at the same time, if desired, 
with just 1 command! 
ERASE — Better than KILL, better than 

PURGE 
PRINT — Print BASIC programs from disk. 
whether saved in ASCII or compressed 
All 4 DOS commands allow fast processing of 
one. or complete groups of files, based on 
generic naming and wild card specifications. 
Enhanced functions too numerous to fully 
describe here. 
EXAMPLES: 
SHOW PAYVBAS:' 

Directory display of all 7BAS' files on all 
diskettes which begin with PAY ' 
MOVE PAYVBAS 1 TO = /OLD 3 

Save current versions of payroll programs 
to drive 3, changing extension to '/OLD ' 
MOVE OLDV TO NEW /-1 

Copy all files on drive which begin with 
OLD.' regardless of extension, to drive 1. 
changing the lirst 3 letters ol the filename to 
'NEW,' but retaining the same file extension 
Save time 1 
Reduce frustration' 
Eliminate ERROR 33' $75 

SPOOLER — Model I and Model II 

Our workhorse 1 This package, available for 
Model I. in the TRSDOS/NEWDOS or NEW- 
DOS 80 versions, or for the Model II, greatly 
enhances system performance when running 
typical business applications. Many applica- 
tions have been benchmarked to run nearly 
TWICE AS FAST with the SPOOLER installed 
Installs in minutes, and no changes are 
required to your programs Preferred Model II 
versions require NO user memory Optional 
features for the Model II version only 
Serial printer support, and DISK SPOOLING 
support The DISK SPOOLING support is 
particularly recommended for word proces- 
sing applications $«oo 
SERIAL PRINTER OPTION $50 
DISK SPOOLING OPTION $50 

ITOII 

A helping hand when converting BASIC 
programs from the Model I to the Model II 
Automatically adjusts PRINT @. and PRINT 
USING to compensate for differences in the 
language Advises you where adjustments are 
necessary for PEEK. POKE, etc $25 

BUGZAP 

A powerful utility oriented toward the machine 
language programmer Display/Modify/Print/ 
Memory/Disk sectors. Use this to help you 
learn more about the internals of the Model II 

$50 



CALL TOLL FREE NOW 

1 - 800 - 543-4628 

Ohio residents call collect 

(513) 891-4496 

Snapp, Inc. ^« 

8160 Corporate Park Dr. 
Cincinnati, Ohio 45242 

Most products) will soon be available for 
tho Model I. CALL FOR DETAILS! 



HOSTII / TERMII 

Allows 'remote control' of a Model II from 
another Model II. or any ASCII terminal If 
terminal is a Model II. accurate screen 
positioning (PRINT @) is fully supported 1 
Requires NO user memory* This system is 
designed to provide software support to our 
customer locations without ever leaving the 
office. $50 

MASTER / SLAVE 

This software package was designed to 
support the transferring of files from one 
Model II to another, via direct connection or 
modem/phone line connection ALL kinds of 
files, and baud rates up to 9600 are fully 
supported Transfer files in either direction, 
even with the SLAVE Model II UNATTENDED 1 

$150 

ECHO 

Causes all information going to the video 
display to also be routed to the printer Instant 
hard copy Can be turned on and off at will 
from within your program Requires NO user 
memory $35 

ROUTE 

Causes LPRINT data to be sent to the video 
screen 1 A great help in writing and debugging 
programs when no printer is available, you 
have a slow printer, or you are |ust in a hurry 
Can be turned on and off from within your 
BASIC program Requires NO user memory 

$25 

SCREEN 

Supports the copying of the full video screen 
to the printer Can be invoked by the operator 
with a keystroke, or from your program with a 
USR call Requires NO user memory $25 

SAVE 

Retrieve the resident BASIC program follow- 
ing an accidental re-boot, an accidental 
SYSTEM, or a system crash DON'T BE 
WITHOUT THIS ONE. YOU NEVER KNOW 
WHEN YOU WILL NEED IT' $35 

SB ASIC — Model I and Model II 

Program in a high-level, full structured BASIC 
The BEST of the BASIC pre-processors 
PERFORM named subroutines. CONDITION- 
AL case structures WHILE loops. UNTIL 
loops And much more Forget about line 
numbers Model II version is compiled, and 
SUPER FAST From Ultimate Computer Systems 
Model l $50 
Model II $75 

DOSFIX 

A collection of patches to TRSDOS and 
BASIC to enhance their usability and function 
Includes our well-known BREAK7E patches to 
keep the break key from being used acciden- 
tally FREE WITH ANY MODEL II SOFT- 
WARE PURCHASE 

TERMS OF SALE: 

Credit card customers, add 3% C O D 
customers add $4 Ohio residents add 4.S 
sales tax Shipments normally made the same 
day we receive your order 

OUR GUARANTEE: 

If your diskette arrives damaged, we will 
replace it without charge If you ever accident- 
ally damage it. we will replace it for a $10 
handling charge For a period of one year, we 
will provide you with any enhancements or 
updates for a $10 handling charge For a 
period of one year, if errors are discovered in 
the programs, they will be corrected without 
charge In the event we cannot correct an 
error, you may return the program material for 
a refund 

THE FINE PRINT 

TRS-80 is a trademark ol the Radio Shack 
division of Tandy Corporation 
NEWDOS and NEWDOS 80 are trademarks of 
Apparat Inc 
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with the new side will show up 
immediately just as they would 
with a new disk. There is no need 
to treat this new style any differ- 



ently. All of my disks are double- 
sided and while i was unsure at 
first, I now have no fear of using 
the second side for the most im- 



portant programs and data. In 
the early days there were prob- 
lems involving bulk erasing. 
Now we have 2.2, 2.3, 3.0 and 



NEWDOS. All of these operating 
systems will backup over a disk 
that contains data without re- 
quiring bulk erasing! 




Photo 3. 



Photo 6. 





Photo 4. 



Photo 7. 




m 

Photo 5. 
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Photo 8. 



I'M R BELIEUER !! 



I Love it !!. . .It's really a incredible O/S. It' just great! 
Now I see why people who have seen it say they are now 
believers. I know I am." lance micklus 



car. 
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3 r dur 


ni 


H*d dv 


i V*? 



Ji Larse iS"> dr.ve support. 

2> Double S.ded driv* suPi'Ori.. 

3* Double Density dr.v* support. 

4' 80 Track dr>v* support. 

*NOTE a i i above drives may be 
mixed on any one system arid 
conf i lu red at 9yn«fl t . me 
any Backup' 

5> Winchester technology i> 
support . 

6 1 Sudpoi ts any comb.nat. 
above dr.ves up to a max. of 3 

dr i ve-s. 

7' Suoports doubl ~-speed processor 
cioch Modifications. (Archbold for 
examo i e ' 

8 FfiCTER' Improved overlay 

structure us. rig ICAM accessing 

techniques improves loading times by 
up to 1&00-'.. 



>1 the 



puroos"? output spoolers 



sy nb ■ ©fit 
out Pu t 
wi thOUt 



dj*i 



and 
any 



9 i Gene r ■ 
of a true, 
s i mu i taneous 
exec ut . or. 
. nter vent .on. 

!•' Keyboard Type-Onead 
permits you to enter keystrokes before 
your programs need them. 

11 ' User definable keys. ail. 26 
i etters. 

12' Built in Graph 
lets you enter graphic 
BASIC pros ram from 
through the use of the 



prov . d* 
pro* ram 

user 

featu re 



C st r i ng P*C ker 

sy MbO is into a 

the keyboard 

(Cl«4ir) key. 



The (Cl#ar) key is s 
i..ust i . ke the (Shift) 



mp I y hei d down 
keys' dur.ng 
and 



are 
i ast 



are 



other keystrokes 

v.oia.. . graph. cs ' 

13) Dated f . les. Ai I f . ies 

accompanied by the date of their 
modification (creation or write'. 

14) Ha r ited flies. Am f . ies 

accompan.ed by a 'mark* .f they have 
beer, modified s.nce they were last 
backed up. Th.s Permits the BACKUP 
ut.iity to copy only those f . i es wh.ch 
have actual iy been updated Since a 
previous backup. 

15) F.ie transfer by class. Allows 
transferring of all f . I es of a Similar 
directory classification such as /CMD. 
/BAS. /PCL. etc. 



VTOS 
4.0 

VTOS 4.0 

Opera t Lng System 

Diskette with 
Operator's Guide 

$99.95 

VTOS 4.0 

Master 

Reference Manual 

$29.95 

VTOS 4.0 

Combinat ion - 

1.0 disk, 

Ojxnator's Guide. 

and Master 
Reference Manual 

$ 1 25 . 00 



16) Built- in SYSTEM command conta.m 
lower case display dr.vtr. screen 
print- break key d.sabi*. blinking 
cursor, d i sk dr.ve stepping rate and 
motor -on delay modifications. and 
more. 

17» User may SYSGEN a custom VTOS 
system configuration containing 
special I/O drivers. dev.ee LlNK.ns 
and ROUTE. ng, SPOOL . ng and DEBUG 
tasks. etc. wh.ch Mill be 
automatically loaded during the BOOT 
process without requiring a more 
lengthy AUTO and CHAIN procedure. 

18' Non-BREPKabie OUTO and CHAIN 
commands. 

19' Hi id-card DIRectory. Perm.ts you 
to locate a i i f . i es of a certain 
classification such as '/BAS'. 
Uniformly indicates file s . ze In K 
(1B24 bytes' regardless of dr.ve type. 
"DIR D" would s i ve you all your files 
that start with "0". 

26 Dyr.am.c f.ie name defaults in 
APPEND, COPY, and RENPME commands 
a i i ow you to spec . f y on i y m . n . ma i 
information about f i le names. 

21 ' COPY and APPEND commands execute 
up to 300X faster. 

22' ALLOCate command for 
pre— ai location and non~reieaaibi i . t» 
of file space. Fl le space w. u never 
Shr.nk if th.s OPtlOn used. 

23' MEMORY command for directly 

sett.ng upper memory i.m.t. 

24) Variable Length f.ie support .s 
incorporated which automatically 
blocks short user data records both 
within a sector and across sector 
boundar.es thereby tak.ng max. mum 
advantage of d.sk f.ie space. 

25> No security d.sk needed to make 
backups or to run the system' 

28) Though many 0/S bear h.s des.gn 
and code VTOS 6.0 . s the only Fu i i y 
Aproved Operating System by Randy 
Cook! And .t it FANTASTIC 

27) Endorsed by Scott Adams and Lance 
M. ck I us! 



VTOS and VTOS 4.0 are registered trademarks of VIRTUAL TECHNOLOGY. INC. - Dallas. Texas 75234 

Available from the following distributors or 
your local computer store, dealer inquiries invited. 

5% Discount Just For Mentioning This Ad„ (Valid month of this publication ONLY) 



H 



QUALITY 

SOFTWARE 

DISTRIBUTORS 

11234 Park Central PI Suite C 
Dallas Texas 75230 

(214) 692-1055 
Micronet - 70130,203 
SOURCE - TCC293 



/^Adventure 

^^0f^ INTERNATIONAL ' 91 

ADVENTURE INTERNATIONAL 

Box 3435, Longwood, Fla. 32750 
(305) 862-6917 - Voice 
after 8:00 - same number 
as FORUM 80. (SOURCE - TCC957; 



ft 



SMALL BUSINESS 

SYSTEMS 

GROUP 



Carlisle Rd. 
Westford, Mass 01886 

(617) 692-3800 - Voice 

(617) 692-3973 - FORUM 80 

Micronet - 70310,236 



Prices subject to change without notice. 



INTERFACE 



All relationships have their 

ups and downs, this one is no exception, 



Interfacing the 
NEC Spinwriter 



James D. Kunzman 

2221B Pennsylvania Avenue 

Homestead AFB, FL 33039 



Have you ever purchased a 
major peripheral for your 
TRS-80 microcomputer only to 
find that no interface informa- 
tion was provided? 

This happened to me when I 
purchased my NEC Spinwriter. 

After a fruitless call to the dis- 
tributor, I was referred to an 
NEC Field Engineer who provid- 
ed wiring instructions for run- 
ning at 300 baud. He also sug- 
gested that I buy a $3.00 Product 
Description Manual explaining 
the wiring requirements. This 
manual clearly states the inter- 
face requirements for the RS- 
232-C port. If I had received it 
with the printer, I could have 
saved hours of grief. 

While trying to connect this 
printer, I have discovered a sim- 
ple technique to operate it at 
1200 baud. 

Hardware Problems 

Using the NEC field engi- 
neer's instructions and the soft- 



ware driver published in Radio 
Shack's RS-232-C manual, the 
printer soon came to life — at 
least for a while. 

I wired the Spinwriter accord- 
ing to the diagram in Fig. 1, 
minus the connection from pin 6 



solve the problem. 

After a week, however, it 
failed again, so I returned it to 
Radio Shack. Finally, after fail- 
ing a third time, I took the board 
to the repair center myself to 
confront the repairman. We de- 



"After failing a third time I 

took the board. . . to confront 

the repairman." 



to pin 19, which is not required 
at 300 baud. 

Suddenly the printer started 
printing garbage and made spo- 
radic carriage movements. 
Eventually, it stopped printing 
completely. 

Convinced that the printer 
was not at fault, I sent the ex- 
pansion interface and RS-232-C 
to the Radio Shack repair cen- 
ter. The repair center merely re- 
seated the RS-232-C board in the 
interface. This appeared to 



termined that the RS-232-C 
board was warping from heat, 
which caused it to fail. 

Since my board was slightly 
warped, the repair center cheer- 
fully replaced the defective RS- 
232-C board with a new one. The 
baud rate generator runs rather 
warmly, so to keep this replace- 
ment board from warping I 
drilled 3/8-inch holes in the RS- 
232-C compartment door for 
ventilation. To further reduce 
heat problems I also removed 



the power packs from the expan- 
sion interface, cut off their 
cases and mounted them with 
appropriate fuses and switches 
in a small aluminum minibox. 

Everything worked fine until 
the repair warranty period ex- 
pired, then the same problems 
started again. 

I was about to break the invio- 
late Radio Shack seal, when I 
noticed that the expansion inter- 
face printed circuit (PC) board 
was badly warped. This was 
pulling the center of the RS-232- 
C connector down and causing 
the board to lose contact. Voila! 

I tried a little "brogan main- 
tenance." I pried the RS-232-C 
edge card connector with a 
screwdriver to get it seated 
against the board. This seemed 
to do the trick, and although the 
problem recurs every month or 
two, it reseats easily. 

Software Problems 

Hardware problems were not 
my only obstacles in getting the 
Spinwriter to run. I also had nu- 
merous software problems, es- 
pecially when I tried to step up 
beyond 300 baud. 

I was about to write a soft- 
ware driver patch for both the 
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<5\t Last! 
Orchestra-80 — 

A TRS-80™ MUSIC SYNTHESIS SYSTEM 

WRITTEN BY JON BOKELMAN 



Turns Any 16K Level II TRS-80 Into A High Quality Musical Instrument 

T$e Software** 

A five part machine language program consisting of: 

J Digital synthesizer— produces up to four simultaneous voices in a six-octave range. For 
example, you could have a trumpet, oboe, clarinet, and organ playing in four-part 
harmony or alter any of the voices to imitate other instruments. 

2 Music language compiler —a simple and easy to use language allows you to enter your 
favorite written music in any key or time signature. Plays all note values from whole notes 
to sixty-fourth notes which may be single, double, or triple-dotted and/or played as triplets. 
Supports single and double accidentals, stacatto. pizicatto. two forms of articulation, 
repeats, second endings (with or without retard), and modulation. 

3 Full screen editor— a full function text editor with blinking cursor is provided for easy 
entering and modifying of music programs. Functions include insert/delete characters, 
insert/delete line and global character string search, and automatic error detection/display. 

4 File manager— provides the orderly storing and retrieval of named program files on tape 
or disk. You can even sequence several songs for automatic loading and playing. 
5 Initialization— this set-up routine allows you to alter the voices, select the standard 
four-voice synthesizer or a special high resolution, three-voice version and choose the 
standard (1.77 MHz) or the enhanced (2.66 MHz) clock rate. 

T$e Hardware" 

A single 1 W by 2" PC board plugs into the expansion connector on the TRS- 80 keyboard or the 
screen printer connector on the expansion interface. This board contains the electronics 
required to convert the computer output into a high fidelity audio signal. Just plug in the 
board and connect to the aux/tape/tuner input of any audio amplifier. No external power 
supply is required. 



I n cludes: 

• Tape and disk versions on cassette 

• Completely assembled and tested 
PC board 

• Detailed and complete instruction 
manual 

• Sample music programs 



SF'ND CHECK OR MONFY ORDER TO 



Orchestra-80 
$79.95 

PLUS $2.00 POSTAGE AND HANDLING 
CAUFORNIA RESIDENTS ADD 6% SALES TAX 



Software Affair 

473 SAPFJNA COlim SUi'f ' SANIA ClARA CAUFORNIA 95051 



SPECIAL DEMO LINE! HEAR ORCHESTRA-80 ON (408)727-8194 



TRS-SO IS A TRADEMARK OF TANDY CORPORATION 



•Header Service- see page 226 
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Electric Pencil and the KVP soft- 
ware driver I had purchased, 
when I decided to take a look at 
the Radio Shack RS-232-C driver 
software. 

When I read the description of 
the driver routine in Radio 
Shack's manual, it mentioned 
that the software tests the 
DATA SET READY (DSR) for a 
low and loops each time if not. 
This is definitely not true, as you 
can see if you examine the list- 
ing of the driver on pages 27-28. 
The driver does test the UART 
status. It must In order to avoid 
losing characters. 

While trying to find a way to 
patch all three of my printer driv- 
er routines -KVP, Electric Pen- 
cil and Radio Shacks -I real- 
ized that I could test both the 



DB-2S TROM 
RS-25Z-C BOARD 


LIB 
NEC 


25 FROM 
SPINWRITtR 
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NOTE SPINWRITER REQUIRES AN »CTl> 
HIGH ON PINS 3.6. ft 8 WHICH I 

GET FROM PIN 20 



Figure 1. 



UART and the printer status line 
at the same time. In other words, 
if either line is active, then the 
driver routine does not transmit. 
After disassembling the driv- 
er routines for all three software 
drivers, I found that each routine 
tests the UART status in exactly 
the same way. 

Success at 1200 Baud 

At this point, I abandoned my 
attempts to patch each piece of 
software and started to concen- 
trate on modifying my RS-232-C 
board to tie a printer status line 
with the UART status line. The 
modifications I made are shown 
in Figs. 1 and 2. 

I connected the printer status 
line (Spinwriter pin 19) to the 
DSR line (pin 6) from the RS-232- 
C board. The printer status line 
is inverted and changed from 
RS-232-C levels to TTL levels by 
U3. The Spinwriter printer Re- 
verse Channel line (line 19) was 
used as the printer status line. 
This line can be set to go either 
high or low when any of the fol- 
lowing occur: 

1. Buffer 7/8 Full 

2. Paper Out 



3. Ribbon End 

4. Check Condition 

5. Cover Open 

6. Parity/Framing Error 
With the Reverse Channel line 

set to go high when any of the 
above occur, pin 1 1 of U3 can be 
tied directly to the UART status 
line (pin 22 of U6 or pin 4 of U5). 
Although a piece of wire can be 
used for this connection, I used 
a small switching diode, a 
1N914, which cost all of 11 
cents. The anode should be con- 
nected to U3 pin 11. I used a 
small piece of wire wrap to con- 
nect the cathode to U5 pin 4. 

With this simple modifica- 
tion, the printer driver routines 



test data line 6 for a logic 1 , and 
if either the UART is busy or the 
printer status line is high, the 
printer driver stays in a loop. Es- 
sentially, both lines are ORed to- 
gether. 

I now run my NEC Spinwriter 
at 1200 baud. The print speed is 
more than double the 300 baud 
speed, because the internal log- 
ic of the NEC can process multi- 
ple spaces extremely fast. When 
multiple spaces are encoun- 
tered, the print head moves di- 
rectly to the next printable char- 
acter, as soon as it is received 
from the serial line. Overall 
throughput is dramatically in- 
creased. ■ 




• DSR PIN 6 

TO SPINWRITER 

PIN 19 



Figure 2. 



BRIZZERKf PRESENTS 



PACKAGE #1 $9.95 

BOXING 

It's you against Bruiser in the fight of the century! 
you control one boxer on the screen and your 
TRS-80* controls Bruiser. But watch out! Bruiser 

GETS BETTER AS THE FIGHT PROGRESSES AND YOU MAY GET 
KNOCKED OUT! WlTH SOUND EFFECTS. 

RUSSIAN ROULETTE 

an animated cartoon program with incredible 
graphics. You'll love it! 

PLUS A BONUS PROGRAM 



Package #3 $18.95 
(Both Packages #1 and #2) 

eeoee 

USE THE HANDY COUPON OR CALL (24 HOURS) 

(415) 538-3784 

BRIZZERK »~ 

P. O. Box 373 
San Lorenzo, CA 94580 



•TM of Tandy Coup 



Package #2 $9.95 
THE BATHROOM KEY 

A tough battle of quick thinking! You and your 
opponent test your knowledge and intelligence in 
this game of dueling questions. the goal? to get the 
coveted bathroom key. why? you'll find out! tricks. 
trivia. general knowledge. tv — just about every 
subject imaginable! 

An interactive quiz program for two persons. 
16K Level II or 32K Disk Required 



BRIZZERK POBox 373. San Lorenzo CA 94580 

QUICK! Send Me The Following 
D Pkg. #1 at $9.95 ($10.60 for CA Res.) 
D Pkg. #2 at $9.95 ($10.60 for CA Res.) 
D Pkg. #3 at $ 1 8.95 ($20. 1 8 for CA Res.) 
D Enclosed is my check or money order. 
□ Charge My □ VISA □ Mastercharge 

Name 



Address. 
City 



State 



.Zip. 



Card Number 



PLEASE INCLUDE CREDIT CARD EXPIRATION DATE 
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RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS — RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - 

FROM THE LEADER IN UTILITY SOFTWARE FOR THE TRS* COMPUTERS 

8 
** NEW ** HARD/SOFT DISK SYSTEM (MOD II) $400 3 

The Hard Disk Software Implementation You Have Been Waiting For!! MOD II TRSDOS compatible — 

using Cameo controller interface to popular large hard disk fixed/removable combinations (Ampex, CDC, > 

Diablo, Pertec, Wanco, etc.). Compatible with your existing programs — change only 'filename'. All disk § 

1 BASIC statements identical. Improved dynamic file allocation. A single file can be as large as one disk — § 

20 megabytes or larger. Alternate mode allows 24-million byte record range. Directory expandable to § 

handle thousands of files! Includes special XCOPY, DCS, and SZAP utilities for use with hard or soft disks. m 

! Parameterized FORMAT utility includes options for specifying the number of sectors/track, platters/drive, ^ 

sectors/granule, sectors/directory, etc. > 

• • NEW ** BASIC LINK FACILITY 'BLINK' (Mod I Mln 32K 1-disk) $25 Mod I, $50 Mod II J 

I Link from one BASIC program to another saving all variables! The new program can be smaller or larger I 

I than the original program in memory. The chained program may either replace the original program, or can § 

I be merged by statement number. The statement number where the chained program execution is to begin i 

may be specified! > 

; INFINITE BASIC $49.95 (Mod I Tape or Disk) [J 

i Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET 3 

; machine language sorts! Sort 1000 elements in 9 seconds!! Select only functions you want to optimize f 

! memory usage. = 

, INFINITE BUSINESS $29.95 (Requires Infinite BASIC) § 

! Complete printer pagination controls — auto headers, footers, page numbers. Packed decimal arithmetic — 5 
! 127 digit accuracy + , -,*,/. Binary search of sorted and unsorted arrays. Hash codes. 5 

\ COMPROC $19.95 (Mod I — Disk only) f 

i Command Processor. Auto your disk to perform any sequence of instructions that you can give from the 5 

keyboard. DIR, FREE, pause, wait for user input, BASIC, No. of FILES and MEM SIZE, RUN program, £ 

! respond to input statements, BREAK, return to DOS, etc. Includes lowercase driver software, debounce g 

j and screenprint! | 

! GSF $24.95 Mod I, $50.00 Mod II (Mod I Tape or Disk — Specify Memory Size) I 

Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Machine i, 

; language — fast and powerful! Multi-key multi-variable and multi-key character string. Zero and move o 

[ arrays. Mod II includes USR PEEKS and POKES. Includes sample programs. 3 

! DSM $75.00 Mod I, $150.00 Mod II. (Mod I Min 32K2-drive system. Mod II 64K 1-drive) § 

! Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establish l x 

sort specification in simple BASIC command File. Execute from DOS. Only operator action to sort is to * 

I change diskettes when requested! Handles multiple diskette files! Super fast sort times — improved ™ 

■ disk I/O times make this the fastest Disk Sort/Merge available on Mod I or Mod II. % 

! UTILITY PACKAGE $150.00 (Modll64K) i 

i Important enhancements to the Mod II. The file recovery capabilities alone will pay for the package in even a 

one application! Fully documented in 124 page manual! XHIT, XGAT, XCOPY and SUPERZAP are used to g 

! reconstruct or recover data from bad diskettes! XCOPY provides multi-file copies, 'wild-card' mask select, -J 

i absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette § 

j including track-0, and absolute disk backup/copy with I/O recovery. DCS builds consolidated directories \ 

I from multiple diskettes into a single display or listing sorted by disk name or file name plus more. Change * 

Disk ID with DISKID. XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII s 

: adds single step, trace, subroutine calling, program looping, dynamic disassembly and more! ! n 

| BASIC CROSS REFERENCE UTILITY $50.00 (Modll64K) g 

1 SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All' options available for line 5 
! numbers and variables. Load from BASIC — Call with 'CTRL'R. Output to screen or printer! 1 

DEVELOPMENT PACKAGE $125.00 (Mod II 64K) | 

! Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model II interface to the c 

i Microsoft 'Editor Assembler Plus' software package including uploading services and patches for Disk I/O. f 

i Purchase price includes complete copy of Editor Assembler-*- and documentation for Mod I. Assemble j£ 

j directly into memory, MACRO facility, save all or portions of source to disk, dynamic debug facility " 

; (ZBUG), extended editor commands. ^ 41 fc. racft computes -^ > 

CHICK VIS*. K/C. C . PURCHASE MOW "TRS 80 s* -eg stereo i-«Mmjrk e' t V .3 O 

' Circle reader request for free 24-page catalog !.*,»•« or*™ *ee**«f7i4iij7M.i 'jn«rco- W i.c- ?« pnm«»»«. ow** c* ims ™ 

DEALER INQUIRIES INVITED 

5 RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - 
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RECREATION 



A pioneering simulation of the trek to Fort Stinkendosert. 



Westward Ho! 



Raymond J. Herold 
8363 Shady Grove Circle 
Manassas, VA 22110 



Westward, Ho! simulates 
the westward trek by the 
earliest, and possibly the brav- 
est, of the pioneers. The pro- 
gram does not reflect any partic- 
ular journey or trail, but rather a 
composite of all the varied dan- 
gers and situations the pioneers 
faced. 

To give the program a com- 
petitive flavor, up to four pio- 
neers can play at one time. They 
engage in a race to see who can 
reach their destination first, 
assuming anyone survives! A 
single player attempts to make 
the journey in the fewest num- 
ber of days. The journey is not 
easy, and many decisions you 
make early on affect your suc- 
cess. 

When the game begins, you 
are asked to enter the number of 
players and the name of each. 

Choosing your Supplies 

Each player picks the sup- 
plies he wants to take on the 
journey. You face the same di- 
lemma as the pioneers: What do 
you take into the unknown? You 
want to be prepared for any situ- 
ation, yet each additional item 
adds weight to the wagon. The 



more weight the horses must 
pull, the less distance you go 
each day. 

The longer you are in the wil- 
derness, the greater the odds of 
meeting a tragic end. Since you 
only have the opportunity to se- 
lect supplies once, choose care- 
fully! Keep in mind that the total 
weight you carry decreases as 
you consume food and water. 
Each player starts with a team 
of four horses. 

At the beginning of each play- 
er's turn, a map is drawn detail- 
ing the area he must cover to 
reach his destination. Different 
graphics characters are used to 
symbolize deserts, forests and 
mountains. The remaining areas 
are prairies. Your starting point 
(in the East) and destination (in 
the West) are shown, along with 
an indicator showing your cur- 
rent location. 

When the map is drawn, ap- 
proximately 6-7 seconds elapse 
before locations are printed. The 
computer uses this time to fig- 
ure out where you are, so be pa- 
tient. 

Use the map as an aid in se- 
lecting the route you wish to fol- 
low. There are advantages and 
disadvantages to any direction 
you may choose. You use more 
water in the desert, but it is a 
more direct route. If you go 
through the forests, food and 
water aren't as critical, but you 
must cover more ground. When 
you reach the mountains, you 
must find a pass in order to trav- 



el across them. If you are lucky, 
you may stumble across a water 
hole or stream, or even a lone 
settler who may help, but don't 
count on it! And, of course, 
there is danger everywhere. 

After you have examined your 
map, you get a status report. 
This tells you where you are, 
how far you have traveled, how 
much water and food you have 
and your condition and that of 
the horses. Your condition and 
the condition of the horses falls 
into two categories. 



First of all, if you or the horses 
are hungry, thirsty, wounded or 
sick, this will obviously affect 
how far you can travel. Second- 
ly, if you are seriously sick or 
wounded, say, mauled by a bear, 
you certainly wouldn't be able to 
travel at all. In this instance you 
may lose several days of travel 
while you recuperate. 

Scouting the Area 

You have the option of scout- 
ing the area and finding out 
what is to the north, south, east 



PP 


. Location «print position 


SK« 


. Name of each type of supply 


QW 


. Initially, weight of each type of supply; 




Resumed as switches for condition of players 


S(a.a) 


Weight of each type of supply carried by each player 


TW 


Total weight carried by each player 


M«8> 


Contains codes for locations; dynamically generated for 




each players turn 


xw 


X coordinate tor each player, value 1 to 40 


Y(8) 


Y coordinate for each player value 1 to 24 


N 


Player number subscript 


E.WY.EH.WH 


Percent allocation for food and water 


WT 


. Factor tor overall food and water allocated 


NF(s),NW(s),HW<8) 


. Keep track of number of days without food, water 


SF(8) 


. Factor for players' overall condition 


HH(S) 


. Factor for horses' overall condition 


ML.MP,PL,FL,DL. 


. Special location settings: mountains. 




Prairie, forest, desert 


D(S) 


Number of days of travel time lost 


c 


. Miles traveled each day 


MK») 


Total miles traveled by each player 


NH(8) 


Number of horses for each player 


0$ 


Direction traveled 


L$(8) 


Names of locations 


MKS) 


Messages to player 


C$ 


. Condition names (sick, hungry, etc.) 


In addition to the above, the following transient variables are used: 


YY.WX.XW,YW,U,V.W7,I.TC.B.S0-S9,SW$,SS$.SN$,SE$.TW$.TS$.TN$,TE$ 




Table 1. Program variables. 
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SOFTWARE - TRS-80 -SOFTWARE 




PACKAGE ONE INCLUDES: graphic- 
trek "2000" - This full graphics, real 
lima game it lull o' 'ast, exciting action ■ 
Exploding photon torpedoes and Phaser* 
mi lia screen! Vou mutt actually navigate 
the enterprise to dock with the giant space 
stations at mall at to avoid kimgon 
torpedoes? Hat shields, galactic mamoty 
■ •admit, damage capoftt, long 'anga 
sensors, ate' Mat J levels to» beginning 
i.«i«« u» aHpact players' • INVASION 
WORO Tima 3099. Plata Earth's Solar 
Svttam Mission: At ganatai ol linn'i 
torces. your poo it to ftop tha Worg 
Invasion and dattroy their outposts on 
Mart, van us. Saturn, Nap i vine, ate' Earth's 
Forces: Androidt Space Fighters 

i "»• Cannon - Neutrino Blatters! Worg 
I ureas- Robots — Saucers — Disintegrators 

Proton Oattroyart' Muiti level game lets 
you advance to a more complicated game 
as vou get batten a STAR wars 
Manuever your space lighter daap into the 
nucleus ol the Death Stat 1 Orop your 
u.iinu. men escape via the only enl. This 
•traphict game is really lun 1 May lha Force 
or with you' a STACK TARCCT 
Shout at enemy Ships with your missiles, 
ii they erect m a parachute, capture them 

or •■ you're cruel, destroy them 1 full 
graphics, real time gemei • SAUCERS 
this last action graphics game hat a time 
limit ■ Can you be the commander to win 
the distinguished cross 1 Requires spin 
second timing to win' Watch ou|i 

ONLY 14.95 




PACKAGE TWO INCLUDES: CHECK- 
ERS 2.1 — Finally! A checkers program 
that will challenge everyone! Expert at 
wall at amateur! uses 3-piy tree search to 
• ind bast possible move. Picks randomly 
between equal moves 10 assure you of 
neve* having identical games, a poker 
PACK - The computer uses psychology as 
wall as logic to try and beat you at pokar. 
Cards are displayed using TRS-SO's lull 
graphics. Computer raises, calls, and 
soma times even folds! Great practice for 
your Saturday night pokar match! (Plays S 
card draw), a psychic — Tall tha 
computer a little about yourself and he'll 
predict thine* about you, you won't 
believe! A real mind bandar! Croat 
amusement for parties. * TANGLE MAN- 
IA — Tiy and force your opponent into an 
immobile position. Bui watch out, they're 
doing the same to you' This graphics game 
is lor 2 poopio and has bean used to and 
stupid arguments. (Ana occasionally starts 
tnem!) * WORD SCRAMBLE - Tr.ii 
game is for two or more people. One 
person inputs a word to the computer 
while the others look away. Tha computer 
scrambles the word, than steeps track of 
wrong guesses. 

ONLY 14.95 




PACKAGE THREE INCLUDES: POE- 
TRY — This program lels you choose the 
subject as wall as tha mood ol tha poem 
you want. Vou give TRS-aO certain nouns 
or names, then the mood, end it doet the 
res' 1 It hat a 1000-word • vocabulary ol 
nouns, verbs, adrecttvet and adverbs' a 
ELECTRIC ARTIST Manual draw, 

erase, move es wan as. Auto: draw, erase 
and move. Uses graphics bits not bytes. 
Saves drawing on tape or disk' a GALAC- 
TIC BATTLE The Swineus enemy have 
long range phesers but cannot travel at 
warp speed! Vou can, but only have short 
range phasars! Can you blitzkrieg the 
enemy without getting destroyed' Full 
graphics realtime' a WORO MANIA 
Can you guess the computer's words using 
your human intuitive and logical abilities' 
Vou'll need to, to beat the computer! e 
AIR COMMAND Battle the Kamikaze 
pilots. Reouires split second liming. Thit it 
a FAST action arcade game 



ONLY 14.95 




PACKAGE FOUR INCLUDES: LIFE 

Thit /BO machine language program uses 
full graphics! Over 100 generations per 
minute make it truly animated ■ Vou make 
your starting pattern, the computer does 
the rest' Program can be stopped and 
changet madei Watch it grow' a SPACE 
LANOER Thit full graphics simulator 

rets you pick what planet, atleroid Of 
moon you wish to land on' Mas 3 skill 
levels that make it lun lor everyone a 
CRCCO II - Multi-level game it lun and 
challenging' Beat the computer at this dice 
game using your knowledge ol odds and 
luck' Computer keep; track of hit 
winmngt and yours Quick fast action. 
This game is not easy! * THE PHARAOH 
Mule the ancient city of Alexandria 1 
Buy or sen land. Keep your people from 
revolting! Stop the rampaging rats. Re- 
Quires a true political personality to 
become good' a ROBOT HUNTER A 
group ol renegade robott have escaped and 
are tpotted in an old ghost town on Mars' 
Vour iod as "Robot Hunter" is to destroy 
the pirate machines before they kin any 
more settlers' Exciting! Challenging' Full 
graphics' 



ONLY 14.95 
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PACKAGE FIVf INCLUDES: SUPER 
HORSERACE - Make your bets iutt like 
at the real racetrack! • horses race in this 
spectacular graphic display ' UP to 9 
people can play Uses real odds but has 
thai element o' chance you tea in real life' 
Keeps track of eveiy one's winnings and 
losses. This is onm ol the lew computer 
simulations that can actually get a room of 
people cheering! * MAZE MOUSE The 
mouse with a mind! Tha computer 
generates random mazes of whatever size 
you tpecily, then searches lor a way out! 
Tna second time, he'll always go fastest 
route' A true display of artificial intelli- 
gence' i uii graphics, mazes ft mouses! * 

AMOEBA KILLER - Vou command a 
una man submarine that has been 
shrunken to the faze of bacteria in this 
exciting graphic adventurer Injected into 
the president's bloodstream, your mission 
is to destroy the deadly amoeba infection 
ravaging his body! * logic - This 
popular game is bated on Mastermind but 
utilizes tactics that make it more exciting 
and challenging - has 2 levels of play to 
make it lun lor everyone. * SUBMARIN- 
ER Shoot torpedoes at the enemy ships 
to get points. Fast action graphics, arcade 
type game is exciting and lun lor 
everybody! 



ONLY 14.95 



MICRO 
SPEED 

Upgrade your "slow" TRS-80 to • 
SUPER FAST (MACHINE!! (2 66 
MHZ) over 50% FASTER! Some of 
the features 

Auto turn-off during cassette or 
disk access (This meant NO lost 
programs EVER!) {Turn, back on 
automatically too!) MANUAL con- 
trol. (Unit may be turned on or off 
at any time. Yes even during 
program execution!) Keyboard 
indicator light "blinks" when mi- 
cro-speed is on. Stops blinking 
when off ■ Don't wait for SARGON 
II or any other program!!! Comes 
with easy to follow instructions 
(Some soldering required.) OR take 
to your local computer store Or 
TV Appliance Center for quick 
installation. (5-10 mmutes") Works 
with any model, TRS-80 

ONLY 29 95 complete 



MICRO 

BEEP 

Simple hook up: Just plug cassette 
remote ujck into unit 



EASILY CONTROLLED FROM 
BASIC: 

OUT 255,4 - on 
OUT 266,0 - off 

MICRO-BEEP make games more 
fun as well as provide useful sound 
output for professional applica- 
tions! 

Works with Any Model I TRS-80 




PACKAGE SCVEN INCLUOES: back- 
gammon s.e - 2 different skill tevets 
make this game a challenge to average or 
advanced pleyers FAST (is second avg) 
Looki for best possible move to beat you 1 
FANTASTIC GRAPHICS. Plays doubles 
and uses international rules » BREED 
REAOINO — Increases your reading 
spaed. Also checks for comprehension of 
material. Great for teenagers and adults to 
improve reading skills * PT 101 Drop 
depth charges on moving subs. Lower 
depths get higher points in this last action 
graphics game. * VAHTZEE Play VeM 
zee with the computer. This popular game 
is even more fun and challenging against a 
TP.S-S0' • WALL STREET - Can you 
turn your s 50 000 en to a million dollars' 
That's the obract of this greet game 
Srmulates an actual stock market' 

ONLY 14.95 



ONLY 15 95 complete 



PACKAGE SIX INCLUOES: 20 HOME 
FINANCIAL PROGRAMS - Figures am- 
ortization, annuities, description rates, 
interest tables, earned interest on savings 
and much, much mora. These programs 
wii gel used again and again. A musl lor 
the conscientious, inflation minded per- 
son. 



ONLY 14.95 



StfarUWJBilX 

Exceptional Products through Research & Imagination 
Send Check, Money Order or Bank Card No. orders to: 



r/-1t 



Master 
Charge 



Call Toll Free 
(800)528-1149 

(C.O.D. S3 extra) 



Visa 



SIMUTEK 
P.O. Box 13667 
Tucson, AZ 85732 



FREE Postage and Handling 



Same Day Shipment on Bank Cards, 
Money Orders & C.O.D. 

All Tape Programs Require a Minimum of 16K Level 2 

Packages Available on Diskette (32K System) $4.25 Extra 

3 or More Packages Get 10% Discount 

Dealer Inquiries Invited 
TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORP. 
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and west. If you are lucky, you 
may even spot a stream or a 
house. You must find a pass to 
get through those mountains. 

At this point, you must decide 
how much food and water you 
will consume, as well as how 
much water and oats you will 
provide for the horses. This is 
done by entering a number from 
to 100, which represents a per- 
cent of the daily allocation. That 
is, 100 percent would be the 
amount you normally eat in one 
day; 50 percent would be half of 
that. While the wilderness is cer- 
tainly no place to be gluttonous, 
the extent to which you ration 
affects your ability and the 
horses' ability to travel. Cutting 
the ration below certain levels 
for a prolonged period of time 
could result in tragedy. 

You are also asked to select 
the direction in which you wish 
to travel. In the mountains, you 
may be unable to travel in a cer- 
tain direction. Also, you would 
be well advised to heed "No 
Trespassing" signs. 

Every now and then you en- 
counter dangers or opportuni- 
ties along the way. In some in- 
stances, you have a choice in 
what happens. In other cases, 
your fate is sealed by how wise- 
ly you chose your supplies be- 
fore the journey began. 

Program Execution 

Table 1 shows the variables 
and their functions. Variables 
with an (s) refer to a subscripted 
item. 

When the program begins ex- 
ecution, the names of the 
supplies are loaded into the 
S$(s) variables. The respective 
weights are loaded into G(s). As 
each player picks his supplies, 



the weights are stored In the ap- 
propriate S(s,s) location. After 
all players have picked their sup- 
plies, the G(s) variables are 
cleared, to be used later as indi- 
cators for player and horses 
conditions. The ML, MP, PL, FL, 
and DL variables are loaded at 
the start of the program with 
special location addresses. 
These are actual video memory 
addresses and point to such 
items as water holes, streams, 
and mountain passes. 

Miles traveled by each player 
each day is determined by multi- 
plying a percentage of the total 
weight carried by factors for 
water and food consumed by 
you and the horses, your aggre- 
gate condition and the horses' 
aggregate condition and the 
number of horses. The following 
equation is used: 

C = ((((H3-T(N)V4+10)'WT) 
•NH(N)"((SF(N) + HH(N))/2) 

The most critical aspect of 
the program is the ability to 
keep track of each player's loca- 
tion on the map. To accomplish 
this, a 40x24 virtual matrix is 
used. The term virtual is used to 
point out the fact that no actual 
memory is allocated to the ma- 
trix. Only the actual coordinates 
of each player's location are 
stored in the X and Y variables. 

To see how this works, visual- 
ize a 40x24 matrix. Each ele- 
ment in the matrix represents 10 
miles. A player's current loca- 
tion might be X = 30, Y = 20. If he 
travels west 30 miles, then the 
formula X = X - (30/10) gives his 
new location of 27,20. Traveling 
east, the distance would be add- 
ed to X; south the distance 
would be added to Y; north the 



distance would be subtracted 
from Y. The area taken by the 
map is 60 characters across and 
12 lines down. Using the follow- 
ing formula correlates our imag- 
inary matrix coordinates to the 
1024 print positions on the video 
monitor. 

PP = INT((int((Y(NV2) ♦ 5)-64) 

♦ tX(N)-1.5) + 64) 

PRINT ft PP. " 

We now know where to print 
the « indicator. But how do we 
know what lies in each direction 
from the current location? By 
adding the value of PP to the be- 
ginning of video memory 
(15360), we have the player's lo- 
cation as an actual video memo- 
ry address. Usng Z as the cur- 



rent video memory location we 
PEEK(Z) for 146 (desert), 170 
(forest) or 188 (mountains). De- 
pending on the location, a one- 
digit code (0,1,2,3) is loaded into 
M(0), which is the variable for the 
current locaiton. We do the 
same for the six matrix loca- 
tions (60 miles) in each direction 
in the following manner: 

West M(1l thru M<6) 

Z-1 Z-2.Z-3.Z-4 J-5Z-6 
East M(7) thru M<12) - 
Z + 12 + 2Z + 32 + *Z + 52 + 6 
North M( 13) thru M(18) - 
Z-64Z-128Z-192.Z 256Z-320Z384 
South M( 19) thru M(24) • 
Z + 642 + 128Z ♦ 1922 + 2562 ♦ 3202 ♦ 384 

The values of M(s) can then be 
examined to determine what is 
in any given direction.! 



Program Listing. 



1 ' WESTWARD, HOI 

2 ' COPYRIGHT (C) 1979 RAY HEROLD 

3 ' 

50 CLEAR130:DIM SS ( 20 ) ,G( 20 ) :GOSUB6000 : FORX-1T028 :READS 

SIX) iNEXTXiFORX«lTO20:READG(X) :NEXTX 
100 RANDOM:DIM S ( 20 , 4 ) , M ( 24 I 
150 CLS:PRINT§6 4, "NUMBER OF PLAYERS 1 - 4 "; : INPUTP : IFP< 

1ORP>4THEN150 
200 FORX-1TOP: PRINT: PRINT'NAME OF PLAYER NUMBER" ;X; : INP 

UTNS(X) : X (X) -40 :Y(X)«14:NH(X)-1: NEXTX 
300 FORN«1TOP:COSUB1000:NEXTN 
400 FORX-1TO20:G(X) -0:NEXTX 
500 FORN«lTOP:Sl-0: IFSF(N) =9THENNEXTN: GOTO500 :ELSEGOSUB 

5000:GOSUB2000:GOSUB3000:NEXTN:ND»ND+1:GOTO500 
1000 CLS:PRINTTAB(15)NS(N) ; " - SELECT YOUR SUPPLIES":PR 

INTTABf 10) "NUMBER AFTER ITEM INDICATES WEIGHT" : PRI 

NT:FORX-18TO20sG(X)«S(X,N) : NEXTX 
1010 FORX"lTO10:PRINTXf "- " ;SS (X) ;G(X) ; : PRINTTAB(30)X*1 

0;"- *;SS(X*10) ;G(X*10) tNEXTX 
1020 PRINTe896, "ENTER ITEM YOU WISH TO TAKE. IF FIN 

ISHED*;: INPUTI : IFK0ORI >20THEN1020 
1030 IFI-0RETURN 
1035 IFS(I,N) <>0PRINT§896, "YOU ALREADY HAVE ";SS(I);STR 

INGS(45," ") ; :FORX-1TO8O0: NEXTX :GOTO1020 
1040 IFK18S(I,N)-G(I) :T(N)=T(N)+G(I) :GOTO1000 
1050 L-63-(LEN(SS(I) )+23) :PRINT@896, "HOW MANY DAYS WORT 

H OF ";SS(D ;STRINGS(L," "):PRINT"(5 TO 25 DAYS)*; 

:D-99:INPUTD:IFD>4ANDDc26S(I,N)-D:T(N)«T(N)+D:GOTO 

1000:ELSEGOTO1050 
2000 ' STATUS 

2005 GOSUB2200:GOSUB2400:GOSUB26 00 

2006 FORZ-18TO20:IFS(Z,N)<9S(Z,N)-0:NEXTZ:ELSENEXTZ 

2007 CLS : PRINT: PRI NTTAB( 15) N$(N) ; " "S CURRENT STATUS ": PR 
INT 

2010 PRINT" YOUR LOCATION: " ;LS: PRINT"YOU HAVE TRAVELE 

Program continues 



Surplus TRS-80* M 

RAM Memory Chips M 



DUE TO CHANGES IN PRODUCT 
STRUCTURE AMERICAN BUSINESS 
COMPUTERS IS OFFERING SEV- 
ERAL THOUSAND 200 NANOSEC- 
OND RAM MEMORY CHIPS AT 
CLOSE-OUT PRICES 



$45 

(per 16K set) 



AMERICAN BUSINESS COMPUTERS 
GUARANTEES ALL MEMORY CHIPS 
TO BE BRAND NEW AND FREE 
FROM DEFECTS FOR 180 DAYS. 
PRICE (S 45) INCLUDES 8 CHIPS. 
QUANTITY DISCOUNTS AVAIL- 
ABLE. 



AMERICAN BUSINESS COMPUTERS *w 

•TM TANDY CORP. 

^ 118 S. MILL ST. - PRYOR, OK 74361 - 918-825-4844 
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D";MI(N) ; "MILES IN" ;ND; "DAYS. " : PRINT'YOUR FOOD SUP 

PLY IS";S(18,N) ; "DAYS. " : PRINT'YOU HAVE" ;S ( 19 ,N) ; "D 

AYS OF OATS FOR THE HORSES." 
2020 PRINT'YOU HAVE A WATER SUPPLY OF" ;S ( 20, N) ; "DAYS. " : 

PRINT"YOU ARE CARRYING" ;T(N) ; "POUNDS OF SUPPLIES." 

:PRINT"YOU ARE: ";CDS ( 1 ) ;CDS (2) ;CD$ (3) ;CDS (4) 

2030 PRINT'THE HORSES ARE: ";HD$ (1) ;HD$ (2) : PRINTSTRIN 

G$(64,"-") :IFS9»1RETURN 
2050 PRINT§896, "SCOUT THE AREA - Y OR N"," ";:INPUTAS:I 

FAS-"Y"GOSUB2700 

206 GOSUB23 00:W1«E/100:W2-(WY*.2)/100:W3-(WH*.8)/100:W 

4-EH/100:WT»Wl+W2+W3+W4:TH-WT:WT-WT/3 :IFD(N) >0THEN 
2099 
2070 PRINT'WHICH DIRECTION WILL YOU GO - N, S, E, W"; 
: INPUTDS : IFD$<> "N"ANDD$<> "S"ANDDS<> "W"ANDD$<> "E"TH 
EN2070 

207 4 C- { ( ( ( 14 3-T (N) ) /4 ) +10 ) *WT) *NH ( N) * ( ( SF ( N) +HH ( N) ) / 2 ) 

2079 IF( (DS-"N"ANDS3-l)OR(DS-"S"ANDS4=l)OR(D$-"E"ANDS5= 
l)OR(D$-"W"ANDS6-l)) ANDO10GOSUB2100 :GOTO209 9 

2080 IFD$-"S"GOSUB2900 

2081 IFDS-"N"GOSUB2920 

2082 IFD$-"W"GOSUB2940 

2083 IFD$-"E"GOSUB2960 
2085 MI(N)-MI(N)+C 

2099 T(N)-T(N)-TH:S(18,N)-S(18,N)-W1:S(19,N)«S(19,N)-W4 
:S(20,N)-S(20,N) -(W3+W2) : RETURN 

2100 ' LOCATION STOP 
2110 IFD$-"S"Y(N)-Y(N)+2 
2120 IFD$«"N"Y(N)-Y(N)-2 
2130 IFD$-"W"X(N)«X(N)-.666 
2140 IFD$-"E"X(N)»X(N)+.666 
2150 MI (N)-MI (N)+10:RETURN 
2200 ' LOCATION 

2205 IFX(N) <-10RX(N) >410RY (N) <0ORY(N) >26CLS : PRINT064 , "T 

HERE'S A SIGNPOST UP AHEAD: 
YOU HAVE JUST ENTERED 

THE TWILIGHT ZONE ! " :X(N) -40 : Y (N) -14 : INPUT'PRESS EN 

TER" ; AS :GOSUB5000 : RETURN 
2210 IFX(N) <10RX(N) >40ORY ( N) < 10RY (N) >24THENL$= " YOU ARE 

LOST! 1":RETURN 
2215 IFM(0)=23L$=MS(5) :RETURN 
2220 IFM{0) >4L$-MS(M(0)-10)ELSELS-LS(M(0)) 

2299 RETURN 

2300 ' SUPPLIES 

2310 CLS:PRINTe64,"IT'S TIME TO DIWY UP THE GRUB, PARD 

NERl":PRINT:PRINT"HOW MUCH OF THE DAILY RATION WIL 

L YOU CONSUME (0 - 100%) ": PRINT: Z- (( N-l) *5) +1 
2315 IFS(18,N) >0INPUT"FOOD FOR YOU" ;E: NF(N) -NF(N) -1 : ELS 

EINPUT'YOU ARE OUT OF FOOD! 1 1 " ; A$:E«0 
2320 IFE<0ORE>100THEN2315 
2325 IFS(20,N) >0PRINT: INPUT'WATER FOR YOU" ;WY :HW(N) -HW( 

N)-l:NW(N)«NW(N)-l:ELSEPRINT:INPUT"YOU ARE OUT OF 

WATER! ! ! " ; AS :WY«0 : WH-0:GOTO2340 
2330 IFWY<0ORWY>100THEN2325 
2335 PRINT: INPUT'WATER FOR THE HORSES" ;WH : IFWH<0ORWH>10 

0THEN2335 
2340 IFS(19,N) >0PRINT:INPUT"OATS FOR THE HORSES" ; EH: HF ( 

N)-HF(N)-1:ELSEPRINT: INPUT'YOU ARE OUT OF OATS ! I 1 " 

;A$:EH-0 

2345 IFEH<0OREH>100THEN2340 

2346 IFE<40NF(N)-NF(N)+1:G(Z)-1 

2347 IFWY<30NW{N)«NW(N)+1:G(Z+1)-1 

2348 IFEH<40HF(N)=HF(N)+1:HC(U)-1 

2349 IFWH<30HW(N)-HW(N)+1:HC(U+1)-1 

2350 IFLS<0ORLS>762THEN2360 

23 54 IFM(0)-1ORM(0)-11WY-WY*1.3:WH-WH*1.5:EH-EH*1.2 
2356 IFM(0)-3ORM(0)-13EH-EH*.6 

2358 IFM(0)-2ORM(0)-12EH-EH*.4 
2360 IFNF(N)<0NF(N)-0ELSEE-E*(1+(NF(N)/10)) 
236 2 IFNW(N)<0NW(N)-0ELSEWY-WY*(1+(NW(N)/10)) 
2364 IFHW(N)<0HW(N)-0ELSEWH-WH*(1+(HW(N)/10)) 
2366 IFHF(N) <0HF (N) -0ELSEEH-EH* ( 1+ (HF (N)/10 ) ) 

2399 CLS: RETURN 

2400 ' CONDITION 

2410 FORX-lTO4:CDS(X)-":NEXTX:Z-((N-l)*5)+l:TT«0:TC-0 

24 30 FORX-ZTOZ+3:TC-TC+G(X) :NEXTX : IFTC-0CDS (1) -*0. K. " :G 

OT02499 
2440 FORX-ZTOZ+3:B-(X-Z)+l:IFG(X) >0G(X) -G(X) -1 :CDS (B) -C 
S(B) :TT-TT+1:NEXTX:ELSENEXTX 

2499 SF(N)-l-(TT/4) :RETURN 

2500 W-INT((Z/2)+.5) :RETURN 
2510 W-INT(J*1.5) :RETURN 

2550 CLS:PRINT$6 4,"YOU MUST FIND ";MS(3);" TO TRAVEL 
IN 

THAT DIRECTION": PRINT: INPUT'PRESS ENTER" ; AS: RETUR 
N 

26 00 ■ HORSE'S COND. 

2610 HDS(l)-"":HD$(2)-"":U-((N-l)*2)+l:TT-0 

2620 IFHC(U)+HC(U+1)-0HDS(1)-"O.K.":GOTO26 40 

2630 FORX-UTOU+1:B-(X-U)+1:IFHC(X) >0HC(X) -HC (X) -1 : HD$ (B 

)»C$(B) :TT-TT+1:NEXTX:ELSENEXTX 
2640 HH(N)-l-(TT/4) : RETURN 
2700 ' SCOUT AREA 

27 03 CLS:TW$-"":TS$»"":TNS-"":TES-"":SWS-"":SS$-"":SN$- 

"":SES-"":IFS(16,N)«0THENPRINT:PRINT"YOU AREN'T GO 

NNA DO MUCH SCOUTING AROUND WITHOUT 
FIELD GLASSES, 

TINHORN. NOT TOO SMART! 1 ": INPUTAS : RETURN 
2705 S3«0:S4«fl:S5»6:S6»0 

Program continues 




Don' l be misled by more expensive imitations! 

This is the original Photo poml light pen pre 
lerred and supported by some of the leading 
software sources like. 'Quality Software"— "In- 
stant Software "— "Level IV "products and soon. 

Just imagine 

In playing backgammon, (included) when you 
want to move a man, you just point at where you 
want to move from, then point at where you 
want to move to. and your man moves'" No 
more fumbling with keyboards — YEA' 

Your Photo Point package comes complete: 

• 1 Photo point light pen (of course) 

• Info sheets on how to connect the pen and 
how to write your own programs 

ALL IN BASIC 

• Two apertures 

• AND two sensitivity settings 

• A cassette tape with 4 informative programs 
and games 

• Ready to connect to your TRS-80 System 
(DOS too!) 

• Does not void any Radio Shack warranties 

Requirements 

• Level II basic 

• And a little imagination" 

For fast real time programming it is your lowest 
cost peripheral at *19.* 



Announcing 

NEW PEN BASIC by Steve Bjork 
Steve is one of the Best Assembly Lang pro- 
grammers around, and he has come up with PEN 
BASIC This low memory routine will add 10 more com- 
mands to Level II such as PENGET which searches the 
entire screen for the pen and returns a number between 
1024 in about 1 sec Plus • other commands Perfect tor 
you hghtware authors and NEW light pen owners 
too! only «14.»» 




(COUPON) - 



Mil TO Matrix +m 

PO Hoi^t* • IWiih-a ( A94D44 

Send for yours NOW: (41 5) 355-4635 

Name 



Address 
City 
Zip 



St 



Photopomt 
$1995 

Pen Basic 
$1496 



Cardi 

Ex 

Date 



Money 
CK Order Visa MC 



• Reader Service— see page 226 
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THE $® 
GREEN 
SCREEN 



• IMPROVE IMAGE CONTRAST 

• REDUCE EYE FATIGUE 

• ENHANCE SCREEN LSQIKUTY 

• PROVIDE A MORE PLEASING 
DISPLAY 

• GIVE A DISTINCTIVE PROFESSIONAL 
LOOK TO YOUR SYSTEM 

Ths GREEN SCREEN is custom mokftsd to 
fit nicoly ovsr tho pteturs tubs. 
It ingoniouoly mounts in ss c ond i without 
.nytoolB. # # ^ # # 

CALL: (212)298-5916 
or ssnd 818.50+ 88 8AH 




BUS EXTENDER FOR TRS80* 
LIKE HAVING 5 EDGE connectors 

TO TO 

KEYBOARD 

OR 
EXPANSION INT. 

(screen printer port] 



ACCESSORIES 



* 

* 
* 
* 
# 
* 

**inTERFflCER2 $90 

-¥- +$3s4h 

16 channel I/O module, 8 Input*. 8 outputs, 2 relays, 
±JL 2 opto-iaoUted Inputs Very easy to use with BASIC. 
" Extensive user's manual included. Sold worldwide (or 
w over s year. 

»tOH»»»tt»tH«tt t * » f t ttWt<HMHrt«H 



$80 

+$2s&h 




ALL GOLD PLATED CONTACTS 
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flflflLOG 80 . 5140* 

^^ ^^ plu» S3 (Ngpng and handling "^T 

8 channel ANALOG TO DIGITAL convener. Anything w 
that can be electrically measured can be interfaced to " 
yourTRS-80 - voltage, current, temperature, pres- SL 
sure, light level. No assembly language needed. 4*^ 



* MLHflA product co. 



* 
* 



^ 15-71, 79th St., Wat—, M.V. 11481 ^210 ^_ 

** ********** ** 



2706 IFM(13)-23A-3:SSS«NS{5) :G0TO2715 

2717 IFMU3) >4ANDM(13)O14SSS-MS(M(13)-10) :S4-1 
2711 IFY(N)>23TSS-WNS:GOT02716 

2711 IFM(14)-23A-3:GOT02715 

2712 IPM(14)>4A-N(14)-10ELSEA-M(14) 

2715 TSS-L$(A) 

2716 IFN(1)-23A-3:SW$-M$(5) :GOT027 25 

2718 IFM(l) >4ANDM(1)<>14SW$-M$(M(1)-10) :S6-1 

2720 IFX(N)<2TWS«WMS:GOT027 26 

2721 IFM(2)-23A-3:GOT02725 

2722 IFM(2)>4A-M(2)-10ELSEA-M(2) 

2725 TWS=LS(A) 

2726 IFM(19)-23A-3:SNS-M$(5) :GGT02735 

2728 IFM(19)>4ANDM(19)O14SN$-M$(M<19)-10) :S3-1 

2730 IFY(N)<2TNS-WMS:GOT02736 

2731 IFM(20)-23A-3:GOTO2735 

2732 IFM(20) >4A-M ( 20 ) -10ELSEA-M( 20) 

2735 TNS-LS(A) 

2736 IFM(7)-23A-3:SE$-M$(5) :GOT02745 

2738 IFM(7) >4ANDM(7) 014SES-MS (M(7 ) -10) :S5-1 
27 40 IFX(N) >39TES»WM$:GCTO27 80 

2741 IFM(8)-23A-3:GOT02745 

2742 IPM(8)>4A-M(8)-10ELSEA-M(8) 
2745 TE$-L$(A) 

2780 PRINT: PRINT'TO THE NORTH: ";TNS:PRINT" *;SN$:PRI 
NT'TO THE EAST: "jTES:PRINT" "|SES:PRINT"TO THE 
SOUTH: "»TSS:PRINT" ";SSS:PRINT"TO THE WEST: '; 
TW$ : PRINT" " ; SWS : INPUT'ENTER * ; AS : RETURN 

2900 Z-Y(N) :YW-Z:YY«0:GOSUB2500:WA-W:Z«(Z-i (C/10)) :K«Z:G 
OSUB2500:WB«W 

2902 F0RZ-WA*1T0WB:W-(Z-WA)+12 

2910 IPN(W)-23GOSUB2550:GOSUB2980:Y(N)-Y(N)+YY: RETURN 
:ELSEYY-YY*2 

2915 GOSUB4000:NEXTZ:Y(N)-K 

2916 IFYW<24ANDK>24Y(N)-24 

2919 RETURN 

2920 Z-Y(N) :YW»Z:YY-0:GOSUB2500:WA-W:Z-(Z-(C/10)) iMStG 
OSUB2500IWB-W 

2922 F0RZ"WA-1T0WBSTEP-1:W«(WA-Z)+18 

2930 IFM (W) -23GOSUB2550 :GOSUB2980 : Y (N) -Y (N) -YY : RETURN 
:ELSEYY«YY+2: 

2935 GOSUB4000:NEXTZ:Y(N)-K 

2936 IFYW>1ANDK<1Y(N)-1 

2939 RETURN 

2940 J-X(N) :XW-J:WX"0:GOSUB2510:WA-W:J-(J-(C/10) ) :K-J:G 
OSUB2510:WB-W 

2942 F0RJ-WA-1T0WBSTEP-1:W-WA-J 

2950 IFN(W)-23GOSUB2550:GOSUB2990:X(N)-X(N)-WX:RETURN 
:ELSEWX-WX+.666 

2955 GOSUB4000:NEXTJ:X(N)-K 

2956 IFXW>1ANDK<1X(N)»1 

2959 RETURN 

2960 J-X(N) :XW«J:WX-0:GOSUB2510:WA«W:J*(J+(C/10)) :K>J:G 
OSUB2510:WB-W 

2962 F0RJ-WA+lT0WBiW-(J-WA)+6 

2970 IFM(W)»23GOSUB2550:GOSUB2990:X(N)-X(N)+WX:RETURN 
IELSEWX-WX+.666 

2975 GOSUB4000:NEXTJ:X(N)-K 

2976 IFXW<40ANDK>40X(N)-40 
297 9 RETURN 

2980 C-YY* 10: RETURN 
2990 C-WX*15: RETURN 

2999 RETURN 

3000 ' SITUATIONS 
3005 CLS: PRINT 

3007 IFNF(N) >50RNW(N) >50RHF(N) >50RHW(N) >5PRINTN$(N) J ' D 

IED ON THE JOURNEY. 
R.I. P.": PRINT: INPUT'ENTER"; AS: 

PC-PC+1:SF(N)-9:IPPC«PTHENPRINT"THE GAME IS OVER." 

: STOPELSERETURN 
3010 IFNF(N)>3PRINT"YOU ARE STARVING" :S0-1 
3012 IFNW(N) >3PRINT"YOU ARE DYING OF THIRST":S0-1 
3014 IFHW(N) >3PRINT"THE HORSES ARE DYING OF THIRST" :S0« 

1 
3016 IFHF(N)>3PRINT"THE HORSES ARE STARVING" :S0-1 

3020 I FS0-1 INPUT"ENTER" » AS :S0-0: CLS 

3021 IFD(N) >0THEND(N)»D(N)-1: RETURN 

3022 IFM(0)-11ORM(0)»12PRINT:PRINT"THERE IS WATER HERE. 

DO YOU WANT TO FILL THE CONTAINERS? Y OR N";tINP 

UTF$:IFF$«"Y"T(N)-T(N)+(25-S(20,N)) iS(20,N)=25 

3025 IFM(0)-10ANDS(15,N) >0PRINT:PRINT"THE SETTLER'S HER 
E WILL GIVE YOU 5 DAYS WORTH 

OF OATS FOR YOUR GOLD 

DUST. DO YOU ACCEPT Y - N" » : INPUTFS: IFFS-"Y"S (1 
9,N)=S(19,N)+5:S(15,N)=0:T(N)=T(N)+5 

3030 IFT(N)<65ANDND-2PRINT"ONE OF YOUR HORSES STUMBLED 

AND BROKE HIS LEG. 
YOU HAD TO DESTROY HIM.": PRINT: 

INPUT'ENTER" > AS :NH (N) -NH(N) -. 3: RETURN 
3040 IFRND(15)-7ANDM(0)<4ANDM(0)O1PRINTRS(M(0)) :PRINTQ 

$:ELSEGOTO3100 

3045 AS- "":INPUTAS:IPAS-"N" RETURN 

3046 I PS ( 9, N)< 1 INPUT" YOU DON'T HAVE ANY AMMO. 
ENTER" f AS 

: RETURN 
3050 V-0: IFS(7,N) O0V-8ELSEIFS (8,N) O0V-14 
3055 IFV-0INPUT"YOU DIDN'T BRING A RIFLE OR GUN. 
ENTER" 

Program continues 
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; AS : RETURN 
3060 IFRND(V) >6INPUT"Y0U MISSED HIM! 
ENTER ' ; AS i RETURN : E 

LSEINPUT'YOU GOT HIM! I 
ENTER";AS:S(18,N)-S(18,N)+4 

:T(N)"T(N)+4:RETURN 
3100 IF(T(N)<80)V-3ELSEV-5 
3111 IPRMD(VX>3RETURN 
3120 IFN(0)>3THEN3199 
3130 V- (4*M(0))+RND( 4) :ONVGOSUB3200, 3300, 3350, 3500, 3270 

,3300,3370,3400,3260,3300,3350,3450,3200,3250,3280 

,3400 

3199 RETURN 

3200 PRINT'IT GETS COLD OUT HERE AT NIGHT. ": IFS(3 ,N) >0A 
NDS(4,N) >0PRINTMS(7) ;SS(3) ; " AND " ;S$ (4) : INPUT'ENT 
ER"; AS: RETURN 

3210 IFS(3,N)<1PRINTM$(6) ;SS(3) 
3212 IFS(4,N)<1PRINTM$(6) ;S$(4) 
3215 PRINT'YOU CAUGHT A BAD COLD" : INPUT'ENTER" ;AS:G( ( (N 

-l)*5)+3)-3:RETURN 
3250 PRINT-IT'S VERY ROCKY HERE. " : IFS(1 ,N) >0PRINTMS (7 ) ; 

SS(1) »INPUT"ENTER"; AS: RETURN 
3260 PRINTNS(6);S$(l)j PRINT'YOU TWISTED YOUR ANKLE" rINP 

UT" ENTER " » AS i G ( ( ( N- 1 ) • 5 ) +4 ) -3 : RETURN 
3270 PRINT'YOUR WAGON HIT A GOPHER BOLE" : IFS ( 17 , N) >0PRI 

NTMS(7) ;SS(17) :PRINT"IT TAKES 1 DAY TO REPAIR":D(N 

) »1: INPUT'ENTER"; AS: RETURN :ELSEPRINTMS (6) |S$(17) :P 

RINT'IT TAKES 3 DAYS TO REPAIR" :D(N) -3: INPUT'ENTER 

" J AS i RETURN 
3280 PRINT'YOU ARE APPROACHED BY A BEAR" : IFS(6 ,N) >0PRI 

NT'HE TAKES YOUR ";S$(6)|" AND LEAVES" :S(6 , N) -0:T( 

N) «T ( N) -3 : INPUT'ENTER" ; AS t RETURN 

3285 IFRND(2)-1ANDS(18,N) >6PRINT"HE TAKES HALF YOUR FOO 
D AND LEAVES":V-S(18,N)/2:T(N)«T(N) -V:S(18,N) -S(18 
,N)-V:INPUT*ENTER";AS:RETURN:ELSEPRINT*HE MAULS YO 
U. YOU TAKE 3 DAYS TO RECOVER" :D(N) -3:G (( (N-l) *5) 
+ 4J-5 

3286 INPUT'ENTER"; AS iRETURN 
3300 IFM(0)-lV-lELSEV-2 
3310 PRINT'WATCH OUT1 

YOU ARE BITTEN BY " ;BS (V) : IFS( 10, 

N) >0PRINTMS (7) ; SSI 10) : PRINT'YOU TAKE 2 DAYS TO REC 
OV ER':G((( N-l) *5) +3) -3:D(N) -2: INPUT'ENTER" ;AS:RETU 
RN 

3315 PRINTMSI6) ;S${10) :IFS(11,N) >0PRINT"THE WHISKEY HEL 
PS SOME. 

YOU TAKE 3 DAYS TO RECOVER. ' :G( ( (N-l) *5) ♦ 

3)-4:D(N)-3:ELSEPRINT"YOU TAKE 4 DAYS TO RECOVER": 
D(N)-4 

3316 G( ( ( N-l )*5) +3) "5: INPUT'ENTER"; AS: RETURN 

3350 PRINT" INDIANS 1 1 I " : IFS{ 14 ,N) >0PRINT"YOU OFFER THEM 

*;S$(14) :IFRND(4)02PRINT"THEY ACCEPT" : INPUT; AS : S( 

14 , N) -0 : T ( N) -T (N) -4 : INPUTAS : RETURN: ELSEPRI NT'THEY 
DONT LIKE TRINKETS. 
THEY TAKE ONE OF THE HORSES" :N 

H(N)-NH(N)-. 2: INPUTAS: RETURN 
3360 IFS(9,N)>0PRINT"THEY TAKE YOUR AMMO" :S( 9 ,N) -0 :T(N) 

-T(N) -3: INPUTAS: RETURN :ELSEPRINT"YOU FIGHT THEM OF 

F BUT ARE WOUNDED":G({ ( N-l) *5)+4) -4 : INPUTAS:RETURN 
3370 PRINT'YOU ARE ATTACKED BY A COYOTE. ": IFS{ 5, N) >0PRI 

NT'YOU USE YOUR KNIFE TO FIGHT HIM OFF. 
YOU ARE SL 

IGHTLY WOUNDED' :G( (( N-l ) *5) +4) -2: INPUTAS : RETURN 
337 5 PRINT'YOU MAKE IT BACK TO THE WAGON BUT YOU'RE 
SER 

IOUSLY HOUNDED. 
YOU TAKE 3 DAYS TO RECOVER" :D(N) -3 

:G(((N-l)*5)+4)-6:I NPUTAS : RETURN 
3400 PRINT'YOU ARE BESET BY BANDITS" : IFS(15 ,N) >0PRINT"T 

HEY TAKE YOUR GOLD DUST" :S ( 15 ,N) -0 :T(N) -T(N) -5 : INP 

UTAS: RETURN 
3410 IPS(11,N)>0PRINT"THEY TAKE YOUR WHISKEY":S ( 11 ,N) -0 

:T(N)-T(N)-5:INPUTAS:ELSEPRINT"YOU FIGHT THEM OFF 

BUT ARE WOUNDED":G(((N-l)»5)+4)-3:INPUTAS:RETURN 
3420 IFRND(3)-2ANDS(20,N) >6PRINT'THEY GET DRUNK AND SHO 

OT UP THE WATER TANKS. 
YOU LOSE HALF OF IT.":V-S(2 

0,N)/2:T(N)-T(N)-V:S( 20, N) -S( 20,N) -V: INPUTAS 
3425 RETURN 
3450 PRINT'YOUR WAGON GETS STUCK IN THE MUD" : IFS(12 ,N) > 

0PRINTMS (7 ) )S$( 12) l PRINT'YOU LOSE 1 DAY" :D(N) -1 : IN 

PUTAS: RETURN :ELSEPRINTMS (6) ;SS(12) 
3455 IFS(13,N) >0PRINT"YOU HAVE TO CUT DOWN A TREE WITH 

YOUR AXE 
TO MAKE LEVERS. 
IT TAKES 2 DAYS TO GET OU 

T."lD(N)«2:ELSEPRINT"IT TAKES 4 DAYS TO GET OUT":D 

(N)-4 
3460 INPUTAS: RETURN 
3500 PRINT'A DUST STORM HITS" : IFS ( 2,N) >0PRINTMS (7 ) ;SS ( 2 

)»PRINT"YOU STOP FOR 1 DAY TO LET IT PASS" :D(N) "1: 

INPUTA$:RETURN:ELSEPRINT"THE SAND INJURES YOUR EYE 

8 
YOU TAKE 3 DAYS TO RECOVER YOUR SIGHT" :G( ( (N-l) • 

5 ) +4 ) -4 : D { N) «3 : INPUTAS : RETURN 

3999 RETURN 

4000 IFM(W)-14S9»1:LS-MS(4) :GOSUB2007 :PRINTTAB(20) "— T 
HE WINNER ~":STOP:ELSERETURN 

5000 ' DRAW MAP 

Program continues 




_ INTEGRATED 
EYPLUS UTILITY 

PACKAGE 

"Very powerful, underpriced, a must buy!" 
Marcia Kalisri. OCTUG Newsletter. May. 1980 

"Keyplus is terrific. . .an incredible program." 
James Joachim, North Hollywood, CA. 

"Thank you for your fantastic utility program." 
Mark C. Wehmhoefer, Chicago. IL. 

"Makes the TRS-80 that much more versatile." 
Carl Pawl, Santa Monica. CA. 

Keyplus is a powerful collection of utilities for the TRS-80. 
Routines can be enabled whenever the TRS-80 accesses the 
keyboard. A partial list of utilities includes: 

AUTO REPEAT— Allows you to repeat a key simply by holding 
the key down. This is a must when editing BASIC programs. 

LOWERCASE VIDEO— If your TRS-80 has a hardware modifica- 
tion installed for lowercase video. Keyplus will add the software 
needed to make it work. 

BASIC SHORTHAND— Keyplus generates BASIC key words 
(GOSUB, INPUT, STEP, etc.) in a single key stroke. You have the 
option of having Keyplus print trailing blanks when practical, add- 
ing to the appearance of the listing. 

RESTORE LOST BASIC PROGRAM— Ever NEW a program on- 
ly to realize you did not record it? Two key strokes and you've got it 
back! 

LOWERCASE WITHOUT SHIFT— Keyplus lets you generate 
lowercase from the keyboard without depressing the SHIFT key. 

DIRECT KEYBOARD ENTRY OF GRAPHICS— Type graphic 
strings directly from the keyboard. This is the easy way to create 
BASIC programs with super fast graphics. 

USER DEFINABLE STRINGS— Two user definable strings up to 
32 characters long can be generated in a single key stroke. With this 
feature redundant input does not have to be retyped. 

KEYBOARD DEBOUNCE— (LV. II, 16K version only) Keyplus 
cures denounce problems completely. 

AUTO INPUT— (Disk version only) Allows you to define a string, 
save the string onto disk, and then recall the string, fooling the com- 
puter into thinking the string is being typed from keyboard. This is 
extremely powerful. For example, you can enter BASIC, set mem- 
ory size, reserve file buffers, turn off interrupts, run a program, re- 
spond to questions asked by the program, etc., automatically from 
power up or from the DOS READY prompt. 

SAVE KEYPLUS— (Disk version only) You can use this routine to 
allow Keyplus to be initialized with any combination of routines 
enabled or disabled. In addition, your user definable strings can be 
saved to disk! 

Disk Keyplus comes on cassette with both the 32K and 48K ver- 
sions recorded twice. The documentation gives detailed informa- 
tion on loading Keyplus to diskette. 

TRS-80 is a registered trade mark of Tandy Corp. 

f0jfc SJW, Inc., PO Box 438, Huntingdon Valley, Pa. 19006 

^ m To order phone (215) 947-2057. 

Circle one: Lv.2 16K SI4.95 Disk 32-48K S19.95 

Circle one: VISA MASTERCARD Check Money Order 

Pa. residents add 6"» sales tax. 
NAME 

SIGNATURE 



ADDRESS 

CITY. STATE, ZIP 
CARD# 



.EXP DATE. 



.- Reader Service— see page 226 



80 Microcomputing, October 1980 • 153 




ZIP UP TO 
7 SPEEDS! 



NOW YOU CAN RUN YOUR TRS-80 RELIABLY 100% TO 125% FASTER (4 
MHZ)! Our NEW speedup board enables programs to run 50% slower than 
normal, normal, and 50%, 70%. 90%. 100%. or 125% faster. A 50% mini- 
mum increase is guaranteed (90% to 100% typical): however, DETAILED IN- 
STRUCTIONS SHOW CHANGES REQUIRED TO THE TRS-80 THAT WILL 
INSURE RELIABLE OPERATION AT THE 100% OR 125% INCREASE' 
Software speed control with switch override option allows speed changes 
AT ANY TIME without program interruption. Our board also compensates 
for slow memory ! Automatic slow down possible during cassette or disk 
operation (not required for TRSOOS, NEWDOS. and VTOS 4.0!). Power 
LED changes color (red - yellow - green) to indicate normal, slow, and 
high speed operation. 
ASSEMBLED AND TESTEO $37 50 

VIDEO I Provides black characters and graphics on an all white screen for 
a much crisper and easier to read presentation - gives none of the glare 
associated with plastic screen add-ons. Includes a unit to improve monitor 
performance. 

ASSEMBLED $23.95 



[■ — m 



OKIDATA Microline 80 printer 
$559 (list $800) 



Calif, residents add 6% tax. Foreign orders add 10%. Printers shipped 
freight collect. .^ 



ARCHBOLD ELECTRONICS 

10708 Segovia Way Rancho Cordova, CA 95670 

(916) 635-5408 — 

Dealer inquiries invited ws^ 



H hat is..? 



BEYOND A SCOTT ADAMS' 

ADVENTURE ? 



ALUiAJiJ 1 

ODYSSEY 



COMMANDS 



COMING SOON. 
Bug Your Dealer 



/ XMdventure 

V ^0^^ INTERNATIONAL 



5040 
5050 
5055 
5057 
5060 



5080 
5090 
5095 
5097 
5098 
5100 



5110 
5115 
5120 



Boi 343b • I onqwood FM 32750 
(30b) 862 6917 



5010 IFS2-0COSUB5800:S2-1 

5020 CLS:PRINTTAB(25) "MAP FOR ";N$ (N) : PRINTSTRINGS (63 ,C 
HRS(143)) ; :FORX=127T0896STEP64:PRINTPX,CHRS(191) ; : 
NEXTX 
5030 FORX-64TO832STEP64:PRINT0X,CHR$(191) ; : NEXTX : PRINT: 
PRINTSTRING$(64,CHR$ (143) ) ; 

Y=0:Z-0:B-6:FORX=494TO88 6STEP6 4:Y-Y+1: IFY=3THENZ=1 
IFY-40RY-5Z-5:B=11 
IFY»60RY-7Z=6:B=8 
IFY>7Y-4 

PRINTPX-Z,STRING$(B,C1IR$(14 6) ) ; 
507 NEXTX : FORX-6 48TO840STEP6 4 : Z=0 : B-8 : PRINTPX, STRINGS! 
8,CHR5(146) ) ; :NEXTX 

Y-0: Z=0:B=7 : FORX-17 0TO61 8STEP64 : Y=Y+1 : IFY=2THENZ=2 
IFY«3Z«3:B-10 
IFY-4Z=S:B=12 
IFY=5Z-6:B-6 
IFY«6Z-5:B»4 

PRINTPX-Z, STRINGS (B,CHR$( 170)) ; 
5105 NEXTX :Z=5:FORX=194TOS14STEP6 4 : PRINTPX, STRINGS (Z,CH 
R$(170)) ; :Z=Z+1:NEXTX:FORX=57 8TO66 0STEP64:B=3:Z=0: 
PRINTPX, STRINGS (3,CHRS( 170)) ; : NEXTX 
Y-0:Z-0:B-7:FORX=14 5TO860STEP6 4:Y=Y+1 
IFY>3Z-Z+1: IFY>8THENB=13ELSEB=9 
PRINTPX+Z, STRINGS (B, CURS (188) ) ; 
5130 NEXTX: 

5160 PRINTP567, "START * " ; : PRI NTP76 9 , "* END"; 
5200 PP-INT((INT((Y(N)/2)+.5) *6 4)+(X(N)*1.5)+6 4) :GOSUB5 

500 
5210 PRINTP747, "DESERT"; :PRINTP296, "FOREST"; : PRINTP665, 
"MOUNTAINS"; : PRINTP985, "PRESS ANY KEY" ; : IFPP>0PRI N 
T#PP,"<<"» 
5299 IFINKEYS»""THEN5299ELSERETURN 
5500 FORW-0TO24:M(W)=0:NEXTW 
5510 FORW-0TO6:Z=(15360+PP)-W 
IFPEEK(Z)-146M(W) =1 
IFPEEK(Z)-170M(W)-2 
IFPEEK(Z)«188M(W)«3 
5518 WZ»0:GOSUB5700:NEXTW 
5520 FORW-1TO6:Z=(15360+PP)+W 
IFPEEK(Z)=146M(W+6)=1 
IFPEEK(Z)«170M(W+6)=2 
IFPEEK(Z)-188M(W+6)=3 
5528 WZ-6:GOSUB5700:NEXTW 
55 30 FORW=1TO6:Z=(15 360+PP)+(W*6 4) 
IFPEEK(Z)=146M(W+12)=1 
IFPEEK(Z) =17 0M(W+12)«2 
IFPEEK(Z)-188M(W+12)=3 
5538 WZ=12:GOSUB5700:NEXTW 
5540 FORW-1TO6:Z»(15360+PP)-(W*64) 
IFPEEK(Z)-146M(W+18)=1 
IFPEEK(Z)-17 0M(W+18)-2 
IFPEEK(Z)-188M(W+18)-3 
5548 WZ«18:GOSUB5700:NEXTW:RETURN 
5700 FORWW-0TO10 

IFZ-MP(WW)M(W+WZ)-13 
IFZ-ML(WW)M(W+WZ) -23 
5720 NEXTWW 
57 25 FORWW-1T04 

IFZ-PL(WW)M(W+WZ)»10 
IFZ«DL(WW)M(W+WZ)=11 
IFZ-FL(WW)M(W+WZ)»12 
IFZ-STTHENM(W+WZ) =14 



5512 
5514 
5516 



5522 
5524 
5526 



5532 
5534 
5536 



5542 
5544 

5546 



5710 
5715 



5730 
5735 

57 40 
5742 
5745 NEXTWW:RETURN 

5800 ML (1) -15509: ML (2) -1557 3: ML (3) -15637 :ML( 4) =15703 :ML 
(5) =1576 8: ML (6 ) -158 33: ML (7) =15898: ML (8) -15 96 3: ML (9 
) -16 032 :ML( 10) -16097 :ML(0) -1616 2 :MP(1) -16227 :MP( 2) 
-15701:MP(3)-15702:MP(4)«16 028:MP(5)-16029:MP(6)-1 
6030:MP(7)-16031 

5805 MP(8)=15638+(RND(5)*65) :ST=16129 

5810 PL(1) -15 56 5+ (RND(4)*65) : PL( 2) =15566+ (RND( 4) *65 ) : PL 
(3)-15580+(RND(4) *65) : PL( 4) =15583+ (RND( 4) *65) 

5820 DL(1)-15728+(RND(4)*64) :DL ( 2) -15917+ (RND ( 4) *64) : DL 
(3)=15944+(RND(4)*65) :DL ( 4) =15945+ (RND ( 4) *64) 

58 30 FL(1)-15 466+(RND(5)*6 5) : FL ( 2) -15466+ (RND ( 5) *63) : FL 

(3)=15559+(RND(5)*65) : FL ( 4) -15560+ (RND ( 5) *65) 
5890 RETURN 
6000 ' INITIALIZE 
606 LS (0) -"PRAIRIE" :LS(1) -"DESERT" :LS (2) = "FOREST" :LS (3 

)="MOUNTAINS":MS(0)="A LITTLE HOUSE ON THE PRAIRIE 

":M$(1)-"A WATER HOLE" :MS ( 2) ="A STREAM" :MS ( 3) -"A M 

OUNTAIN PASS" 
6065 M$(5)="AN IMPASSABLE CLIFF" : CS ( 1 )= "HUNGRY, ": CS ( 2) = 

"THIRSTY, ":CS(3)="SICK, " :CS ( 4) -"WOUNDED, " 
6070 WMS-"A SIGN. IT SAYS: 
*" NO TRESSPASSING! **":MS(4 

)»"A SMALL TOWN":L$(4)-M$(4) 
6080 RS(0)-"THERE'S A PRAIRIE DOG UP AHEAD. " :RS (2) -"THE 

RE'S A SQUIRRELL UP IN A TREE. " :RS (3) -"THERE' S A R 

ABB IT IN THE BUSHES. " :QS- "DO YOU WANT TO SHOOT IT 

FOR FOOD Y - N?"sMS(6)="YOU SHOULD HAVE BROUGHT " 

: MS (7)= "GOOD THING YOU BROUGHT " 
6090 B$(l)=" A SCORPION":B$(2)-" A RATTLESNAKE" 

6999 RETURN 

7000 DATA "BOOTS", "A BANDANA" , "BLANKETS ", "LONG JOHNS", "A 

KNIFE", "ROCK CANDY", "A RIFLE", "A REVOLVER" , "AMMUN 
ITION", "MEDICAL SUPPLIES ", "WH ISKEY" , "ROPE", "AN AXE 
","A BOX OF TRINKETS", "GOLD DUST", "FIELD GLASSES", 
"SPARE WAGON PARTS" 
7 050 DATA "FOOD FOR YOU", "OATS FOR THE HORSES" , "WATER" , 4 
,1,3,1,3,3,7,5,3,5,5,2,4,4,5,4,15,0,0,0 
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INFLATION FIGHTER-ROUND * 2 
KO Inflation With Our Knock-Out Prices 

MPI 88T Impact Matrix Printer 

Quality, Full-Page Printout 

For Your TRS 80 Computer! 

Unrivaled champion of the small business, educational, personal computing and 
professional user. Quality construction and continuous duty print head allow 
heavy usage. Attractive styling complements the most elegant of systems 
without sacrificing compact size. 



• Type of Priming Impact bidirectional 7x7 dot matrix* Print Rite 100 
characters per second (maximum) • Thruput 80 characters per second 
(maximum) • Character Set Full upper and lower case 96 character 
ASCII set, software selectable single or double wide charaoter fonts* Character 
Height: 10 in. (0 25 cm)* Print Format 8.0 in (20.3 cm) line length. SOcharacters 
per line at 10 CPI. 96 characters per line at I2CPI. I 20 characters per line 
at 15 CPI. 1 32 characters per line at 16.5 CPI • Paper Feed: 10 lines per I 
second, stepper motor controlled User selectable pressure roller or 
tractor feed * Line Spacing 6 or 8 lines per inch, user selectable 

• Media Roll paper: 8 5 in (21 6 cm) wide by 5 In ( I2.7cm)diameter 
single ply or pressure sensitive multiple copy paper. 0.012 in. (3 mm) 
maximum thickness Fan Fold paper: I in. (10. 1 cm)to9 5in (24 I cm) 
sprocket (including sprocket margins). 0.01 2 inc. (3 mm) 
maximum thickness Cut Sheet paper: Maximum width. 9.5 in. 
(24 I cm) • Ribbon Continuous loop cartridge. 20 yds. 0.5 in. 
(127 cm) wide black ribbon, 5 million character line • Input 
Power 1 1 5' 230 VAC i 10%. 50/60 HZ •Data Input: Parallel: 
Centronics compatible 7-bit ASCII. TTL levels with strobe, 
acknowledge returned to indicate data was received Serial: 
RS232C or 20 ma Current Loop with BUSY (RS232C 
only) handshake. 10 or II bus. 100. 150.300.600 1200 
baud • Data Buffer: I K (2K optional) • Forms Control: 
Top of Form (eight selectable forms lengths) Skip over perforation 

• Physical Dimensions 16 25 in (41 3 cm) wide x 10 75 in (27 3 cm) 
deep x 6.25 in (15 9 cm) high Dimensions exclude paper and paper 
holder Weight less than 1 5 lbs (6 75 Kg) 

Other Contenders . . . 




PRINTERS 

NEC 5510 R0 .'Hanoi list $2950 $2595 

NEC 5520 KSR w/lraclor lisl $3270 . . $2950 

Diablo 1650 R0 -/tractor list $3425 $2890 

Diablo 1650 KSR •/ tractor list $3895 $3285 

II 810 Basic Serial list $1895 $1(45 

II 810 Basic Parallel list $1940 $1695 

II 743 KSR u/c ASCII list $1395 $195 

Aaadei DP9500 200 c ps list $1650 $1449 

Centronics 702 R0 120 cps list $2440 $1995 

Centronics 703 R0 120 cps list $3140 $2395 

Centronics 704 RO 180 cps list $2350 $1185 
Sanders Media 1 2 7 50 200 cps list $4 1 00 $3265 



$$ SUPER VALUES $$ 

(Equivalent or better performance than 

Radio Shack TRS80 Line Printer III) 

ANAC0M 150 Lafl $1195 NOW $1195 
150 cps bidirectional logic Seeking ' 80. 132 or 
136 columns ' 6 or 8 lines per inch ' 5 5 ips slew 
speed ' 9i9 Matin upper and lower case with 
decenders ' 10 char/inch ' 5 to 14 7/8" fan fold 
paper tractor teed ' original plus 5 copies ' 6 
million character lite snap in ribbon cartridge ' 
120/240 VAC 50 60H7 power ' Si/e 23 > 14 i 8 
(58 4 cm i 35 6 cm i 70 3 cm metric I weight 30 lbs 
(38 lbs shipping) 

DAIA R0YAI 5000 
80 Column list $1295 $1150 

136 Column list $1395 $1250 

• % ASCII Characters ' 125 cps ' 6 lines per inch ' 
9i9 Matin ' Selectable eipanded characters * True 
upper and lower case plus underlining ' Short line 
capability ' Dynamic Platen with adjustable 
character density ' Prints original plus 5 copies ' 
front or bottom paper teed " Tractor feed ' 5 IPS 
paper slew (independent ol head motion) ' Top ot 
form ' Ribbon cartridge * Parallel) or Serial 1 1 10 to 
9600 Baud) ' Quietned cabinet 



COMPUTERS 
NEW From Personal Microcomputers Inc. 

PMC 80 Computet $579 

Funtionally equivalent to TRS80 Model I Computer 
with Level II Basic and 16K Memory Has built in 
cassette recorder. TV modulator. TV monitor output 
plus additional features 

PMC 80 Fastload Cassette System $289 

loads standard level II Basic or System Cassette tapes 
16 times taster at 8000 Baud Includes modified 
cassette and 1/0 adapter 

TRS 80 ADDONS 

FCI 80 Fastload Cassette Interface $149 

Unlike other high speed cassette decks, our FCI loads 
in standard forma! cassettes at 16 limes the normal 
speed Yes. you can load "Blackjack' m less than 4 
seconds Mugs into the back of your keyboard or 
eipansion interlace and operates on ROM based 
program under TRS 80 control, called Irom Basic. 
System or Disk Basic The built in ROM also provides 
keyboard debounce, auto repeal and key beep A 
modilied CTR-41 cassette tape recorder is used 
allowing play and last forward buttons to latch down 
during read ol tape It can still be used lor CSAVE at 
normal speed Comes with instruction booklet for 
moditication ol CTR-41 Powerpack and TRS 80 
interconnect cable eitra 



REX 80 ROM EXTENDER $39 

Enables use ol the 2014 empty address locations 
between the end ot Basic ROM and the TRS 80RAM It 
'ully decodes them so there is no interference when a 
2048 Byte ROM is used Allows interchangeable ROMs 
with commonly used routines and programs to be 
accessed by System or USR command Internal 
lumpers allow use ot most industry standard 24-pin 
plus 5 volts ROMs A connector cable attachesREX 80 
to 40 pm bus connector al back ol keyboard or 
eipansion boi All signals routed through REX 80 are 
buttered (except data) to allow eipansion lor other 



devices oil ils output connector Power pack and TRS- 
80 inlerconnect cable exlr j 

CAB 40 Flat Cable/40 PIN $25 

PWR 80 Power Pack (9V at 500 ma ) $8 

NEW 
MT 32— Printer/Memory Eipansion Module Drive 
any Centronics compatible printer and add 16Kor 32K 

Basic Umt $99 

WrthlfJK $159 

Wrth32K SIM 

NEW 
MPC Microconnection list $300 $275 

An integrated RS232 adapter and direct connect 
modem lor any model TRS 80 Connects directly to 
computer bus eliminating a need lor Radio Shack 
Eipansion Bo«, RS232 Adapter and Acoustic 
interface Complete with bus connector and intelligent 
terminal software program 

CYBERNETICS TRS 80 - CP/M 

BUSINESS SOFTWARE 

The fastest Mod II CP/M with the most features 1 " 

MOD II CP/M. $249 

* Over 610,000 bytes/disk * Downloading package 
included • 1,000 baud operation ot serial printer 
without data loss • Single drive backup 
MOD-ICP.'M $149 

* Mned single double density on any ol 4 drives (even 
a 1 drive system) • Ultra last disk operation • 
Emulation of cursor addressing tor any ot several 
dumb " CRTs 

CBASIC 2 'Mod lor II) $109 

* Auto I F printer support & ASCII top ol form software 
(IPHIII) • Supplemental document describing our 
implementation • User sellable function keys 

The following software for ModllCPM only unless 
otherwise stated (requires CBASIC ? I 

RM C0B01 Only C0B01 tor CP ' M with alternate keys 



ACCESS0RKS 
1/0 Cable (Specify Computer 

type and Serial or Parillel) $19 

Eilra Ribbon Cartridge $9 

?K Sutler j 39 

Roll Paper Holder J24 

(multikey ISAM), CRT screen handling, interactive 
debug. 280 code, and the most uselul Level 2 leatures 
Compatible with Tandy's Cobol— but runs lister 1 

$495 

PMS (Property Management System) Interactive 
menu driven system includes lull G/L. budgeting, 
cash lOurnal. delinquency list, tenant activity/rent 
roll, complete audit trail and reports on vacancies lost 

rent, and vendors $650 

Demo disk and manual $75 

APH (Automated Patient History) General purpose 
question asking, answer printing system lurnished as 
sell administered review ol systems general patient 

history (Mod I also) $175 

Magic Wand Full leature word processing true 
proportional spacing, file merging, and use ol lull 
screen editor lor source programs or data . . . . $399 
RPA (Residential Property Analysis) Analyzes income 
and eipense financing, tanes. inflation and 
depreciation on home, condo. or apartments over a 
user selectable time Shows payoff in terms ol R0I. 
Cap rale, cashoncash Amortization schedules and 

worksheet $299 

RBC (Rent/Buy Comparison) Sales or investment tool 
to compare renting and savings account investment 
vs purchasing a particular property $249 

Osborne CBASIC source programs (Mod I also) 
Payroll * cost accounting $249 

Accts Payable Accts Receivable $249 

General ledger « cash |0urnal $249 

OSA ( CBASIC Books (ea ) $20 

GAMES 
Adventure 
Bridge Challenger 
Star Trek III 
Cribbage 
Sargon Chess 
Sargon II (Cassette) 

(Disk) 
Hunt 



$14 
$14 
$14 
$10 
$19 
$29 
$33 
$19 



IIRMS Cast) (hector money ordei hank wiietiiniln COO or credit cards J 10 00 minimum Charge orders must include eipiration date Puicriaseoidetselsoaccepledliomiecoinijedinitilulions Include telephone numberwilhall 
orders Advertised prices an foipiepaid orders F B shipping point Charge and credit orders add ? CODs required ?5 ; deposit California residentsedd 6- sales lai For shipping in U S add i V JO mm I ?"• Nest U S ) lastol 
Mississippi otherwise Ireight collect lair service where epplicablel Foreign orders musl be accompanied by payment m U S lunds and include 10 loi snipping Quantities may be limited ReUil prices vary liom mail order All prices 
subieci lo change and all otters subicct lo withdrawal wilhout notice All equipment is new with manufacturers warranty unless otherwise indicated 



PAIOMAR 



COMPUTER " 420 Call or Write For Free Catalog 
PRODUCTS (714) 744-7314/7449595 

910 W. San Marcos Blvd. n 105. San Marcos, California 92069 



• Reader Service —seepage 226 
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SCIENCE 



An exciting laboratory application for the people's computer. 



DVM Interface for the 80 



Karl J. Casper 
Harry Ft. Freedman 
Department of Physics 
Cleveland State University 
Cleveland. OH 44115 



For recording scientific mea- 
surements, the TRS-80 is lit- 
tle better than a hand-held cal- 
culator if all of the data is en- 
tered through the keyboard. The 
80 becomes a scientific instru- 
ment only when data can be 
read from a port. But in some 
cases, this data moves so swift- 
ly that it cannot be read by a 
BASIC program. 

An example of this is the in- 
formation recorded by a digital 
voltmeter. The settling time- 
the time for the voltmeter to sta- 
bilize at a particular reading — is 
usually in the range of 0.3 to 1.0 
seconds, which can conceivably 
be read in BASIC. But the digits 
in digital voltmeters are often 
strobed at rates of 500 Hz or 
greater -the appearance of a 
continuous display is only a 
consequence of the persistence 
of human vision. 

No BASIC program can read 
information into the computer 
at this rate. Rather, a machine 
language program is required, 



preferably one that can be easily 
linked to a BASIC program. 
When this linking is possible, 
the experimenter can write flexi- 
ble programs in a high level lan- 
guage to analyze and display 
the data recorded through the 
machine language program. 

In the past few years, single- 
chip peripheral interface adapt- 
ers have been developed, such 
as the 8255, which we have used 
to interface a Keithley Model 
179 digital voltmeter to the 
TRS-80. The circuit attached to 
the TRS-80 requires only two ad- 
ditional chips and a third chip is 
mounted inside the Keithley 
DVM. All the connections are 
made by cable to the edge card 
connector on the rear of the 80's 
keyboard. 

This same circuit can be used 
to interface any other relay- 
driven devices to the TRS-80 
with suitable programming in- 
structions. You can use it to 
monitor an air conditioner or in a 
security system to shut off and 
turn on lights, automatically. 

The Interface 

Digital voltmeters not only 
come in all shapes and sizes; 
the digital information is dis- 
played with different numbers of 
digits and by different decoding 
schemes. In liquid crystal dis- 
plays, for example, all segments 



of a seven-segment display are 
continuously available from the 
conversion circuit. A total of 35 
to 40 lines, depending on the 
decimal point display, may be 
physically connected to the 
display circuit. Decoding this in- 
formation with a TRS-80 re- 
quires a multiplex circuit that 
reads each digit in succession, 
a straightforward task, but with 
more wiring than we wanted. 

The Keithley Model 179digital 
voltmeter, like many voltmeters 
using light emitting diodes, 
strobes each digit into the dis- 
play circuit. The lighted output 
is not continuous: Each digit is 
illuminated in turn for two milli- 
seconds, then turned off for 
eight milliseconds. Each digit is 
illuminated in turn while the 
other digits are off. 

Multiplexing a display in this 
way not only saves power, but 
the digital information is ideal 
for reading directly into the 
TRS-80. The time period of two 
milliseconds is more than long 
enough to read the data and 
store it in a memory location. 
Moreover, the information is in 
BCD form; the conversion to 
ASCII is trivial. 

Photo 1 shows the front panel 
of the Keithley DVM. The voltage 
is measured in ranges from 0.2 
volts to 2000 volts, the current in 
ranges from 0.2 mA to 2 amps, 



and the resistance from 2000 
ohms to 20 megohms. The sign 
is automatically displayed. 

This model DVM has no exter- 
nal connector to the TRS-80. We 
installed a 25-pin connector on 
the back of the DVM and used 
cables between it and the inter- 
face box. Inside we added a 
board with one integrated cir- 
cuit to wire from the range 
switches to the connector. Al- 
though this is simple, it does 
void the Keithly warranty. 

Basically, the 8255 peripheral 
interface adapter (PI A) has three 
ports — any of which may be 
used as inputs and outputs — 
and three modes of operation. In 
the first mode, called mode 0, 
each of the three eight-bit ports, 
A, B and C, can be programmed 
for either input or output by writ- 
ing the appropriate control word 
to the PIA. There is no hand- 
shaking and any port can be 
switched between input and 
output functions by writing a dif- 
ferent control word to the PIA. 

Mode 1 permits input/output 
data to be transferred to or from 
a specific port with handshak- 
ing. For example, a device may 
strobe the PIA informing it that 
the device has data to be read. 
The microcomputer, which is 
programmed to poll Port C look- 
ing for a strobe, reads the data 
into the input buffer of either 
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* 'SPECIAL* 'SPECIAL** 

TKS-60 ADD ON DRIVES 

IMMEDIATE DELIVERY 



SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 



COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 

90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5 M FD's 



I 



2 INTERFACE, INC '** 

20932 CANTARA ST 
CANOQA PARK, CA 91304 
(213)341-7914 

VISA AND MASTER CHARGE ACCEPTED 




NEW GAMES 



•KACK KMQMT-A IRS 80 Lavtl II 1 60 Ba*K uiwnr game 
wllh vourxl A ftuper dungeon game in A male tompletr •% rh 
lr.pt Ireawret And "WiHfl *ou Mill never be boreo* *>Hh 
o*" « ?*IA!QN random dungeon* IWI- II »»-•» 

■ »CTK> r ACKAGt 1 -Or IBS 80 level ll Rav, uan arM 
Mp — irg— a 

liBOMaCH -UinjoH dodging OMndH uomcng large" 
eiv3 landing valel? i*ill require your Will! in Ihe Olio* i veal 

2: TCKPtOs? - *ou II riave hwiol 'un Iryirrg (o iwpffln a flee' 
ol aivored deadly er-,e«vv thin* Game* «viih g'anhK * /ind 
Jound I At- 1 )»•.•* 

•ACTION TACKACtJ * HVIW Level II Bavi catvrite *uh 
graphic I *nd vound 

I1INJJY SOO-Tm your driving vkilh, in inn arcade like game 

'STA? FIC/tTIJI-Have fun (Hning Dear" Star lighten .-i' 

•hooting them out otme««y IAP1IM.M 

■ ACTION PA QAGt a - A IBS SO lrv»i ll Sa w tuam on- ' 
graphic* And tound 

I i BQhAB IK CITY -Fly your bomber om a Urge- metropnh* 

*ncl iee hoer many tall buildings you can level 
2)PI N6AU — Thli cassette vrill put (he Action And thrill ol a pin 
ball machine Into your own home without rhe eipem* ol A 
rial machine iirnilll 

f AST DELIVERY 
(PA rcsttfcm»— add 6% tu) 

Send your check or money curler now to 

|MS Corp. Box 18083 " 249 
Pittsburgh, Pa. 15236 



PROgrammer 

for programmers 

Level II Basic is great, but it can be 
better — with PROgrammer. This 
utility package includes: 

• Renumber • Pack 

• Append • Move 

and more! Take the drudgery out of 
writing programs, and give your 
programs the professional look 
without hours of extra effort — with 
PROgrammer. 

PROgrammer is avdildble on < .issrtU' for $25 Specify 
a 16, 32, or 48 K version when ordering. California 
residents jdd 6 sales tax 

ALSO AVAILABLE: Merge, copy, and 
identify your system tapes with the 
System Tape Utility. Displays the file 
name, low address, high address, 
length, and entry point for each 
tape. $12 on cassette. ^ 2 4i 

Rational Software 

963 East California Blvd. 
Pasadena, California 91106 



n "V LAs> 

TRS-80* 
SOFTWARE AT 

DISCOUNT 

TRS-80 is a trademark of Tandy Corp 



2 0% 



D S i 

Price | 



Temple of Apshai 




19 


96: 


Morloc 's Tower 




11 


96 5 


Rescue at RtgeL 




15 


96: 


Pinball 




11 


96 j 


Star Trek (acorn; 




7 


96 | 


Android Nira 




11 


96: 


Owl Tree 




7 


96: 


System Savers 




11 


96: 


Disk Utility (acorn 


)15 


96: 


Basic Translator 




23 


.96: 


send check or 143 


Pi 


us . 


> l \ 


p&h -or- 25c & sase 


for I 


complete listing 


to 


. 




• 424 






D iscou n t Sof t w a 


r e 




P. . Box 


9 985 




Washington DC 


2 001 5 : 



TRS-M 



THE 



Software 
E fficienc y- 

/ VERBNQUN / SERIES 



(PRICES: 



DISK-CASSETTE-MANUAL 



SORTFILE *23. 95- 1 T 9. 95- J J. 00 

* Internal speed: 500 records/* sees 

* Multiple keys, of any mixture of 
data types and of ascend -descend 
directions 

* Six output options: new data file, 
file with selected and /or reshuffled 
data fields In records, two kinds 
of index file, or output to screen 
and /or printer directly 

* Needs fust 1 disk and 16 K memory 

* S£££1LE utility included free 

UTILITIES PACK $28.9S-t2*.95-t3.oo 

SEEFILE MERCFILE 

CUTFILE SEEREC 

J0INFILE FIXREC 

PRINFILE ADDREC 



BQIH 



• 399 



14 J. 95-139. 95-11 00 



SOFTWARE EFFICIENCY 114-S03-7187 
7800 Stanford Avenue. St Louis, M0 63134 



-^ 



PPI-80 



/ / 

PARALLEL 1/0 
FOR TI IE TRS-80 



Sm Article In Sepf Issue. 



/ 



Teat PeVa» • • oompKM aaeabai I* kstertsaa M|m> space! aaty tar fna 

IMMa. aartaBNng ol 3 comtMM • H I* tart* atcMkv, such hcaMK 

• switch tttectabW address decoding 

• complete on board regulated power supply 

• n I compel ere i lew aywenarntV available through i6»nsoc»eS» 

• "5 volts and ground at each socket 

• 3 software selectable mooes o* opav atton 

• nandnvatmo. 

• plugs mio levOoard or upansion intariace 

• on board h'uga araa lor aipenmaniing 

• prooawn* 'o« HIM Saart-BSft-RS noma controii«» 



PaaaWai aWcafana mduaa 



DHltfacliOnal communication batuvaan microcompulart 
paraHal pnniar mlerlaca 

anrataaa homa control m» BSW Home conlrolUr 
OWact control o« iighit appliancaa and motors 
•ntartacas lo many popular boards including A D-D' A convariar 
and an EPBOM Programmar 



pm-mmt 



i ba psaTdiaaad at aararal tomss 



•996 
»9i 



Comptataty as w i u ia d and lesiad 

Compiata kit with at* parts 

Bara board rjmied and etcnad wim asaamtMy manual 

Acoaaaorias 

a Oiannai A - i cnannvi DA Dy Optimal Technology $1 IS 00 

EPfrOM Programmar Modal EP ?A 79 By Optimal Tacnnoiogy 1&5 00 

To orrjar sand paymani plus tl 00 snipping and handling lo 
QUANT SYSTEMS 
P.O. SOI «M 
CHMLESTON. S.C lt*M 



»"26» 



QuQUf 



p.o box 628 
Charleston sc 
29402 



»> R**tfr Service— see peg* 226 
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Port A or Port B. The PIA can 
then output the data to another 
external device in a similar fash- 
ion. 

Mode 2 permits bi-directional 
communication with a periph- 
eral device. Port C is used to 
determine the direction of data 
flow in both Ports A and B. 

Initially, we connected the in- 
terface for mode operation. 
However, this required a sepa- 
rate flip-flop which latched the 
TRS-80 into a Wait state until 
the data strobes arrived. There 
was nothing wrong with this as 
long as the data strobes were 
physically present to bring the 
TRS-80 out of this Wait condi- 
tion. 

We worried that the memory 
might not be refreshed, but 
Radio Shack kindly informed us 
that the Z-80 memory refresh cy- 
cle continued even in this state. 
The Z-80 simply executes NOPs 
during Wait to activate the re- 
fresh register. 

However, of the eight differ- 
ent TRS-80's we connected to 
this interface, one unit appar- 
ently did not refresh during 
Wait, but did perform all other 
functions correctly. 

Since it is unlikely that most 
users will have checked the Wait 
function, and since the addi- 
tional flip-flop can be eliminated 
in mode 1. we abandoned mode 
operation. 

Though the techniques we 
use do not take full advantage of 
handshaking, the TRS-80 is 



committed to reading the DVM 
as quickly as possible once the 
subroutine is accessed and is 
not allowed to perform any other 
function. It constantly polls Port 
C for the strobe marking the 
next digit to be read. After read- 
ing and strobing this data (ap- 
proximately 50 microseconds), 
the TRS-80 returns to polling 
PortC. 

The 8255 Circuit 

The complete interface circuit 
wiring diagram is shown in Fig. 
1. The 8255, designated as IC2, 
is used in mode 1 operation. 

Ports A and B are both inputs 



and Port C directs the interface. 
The PIA is addressed by the 
TRS-80 whenever the instruction 
OUT 240 through OUT 243 is 
used. This address is decoded 
by the eight input NAND gate. 
ICI. and the address lines A0 
and A1. 

Port A reads the digital data in 
BCD form. Since this informa- 
tion is desired in ASCII, the two 
high order bits PA4 and PA5 are 
connected directly to +5 volts. 
Thus, the number four is read as 
34, which is decoded in ASCII as 

4. 

Port B reads all of the residual 
information about the sign of 



the number and the range. As 
we will see, it is important to 
know if the DVM is measuring 
resistance. Pin PB1 reads this 
information. 

It is also important to know if 
the DVM is connected to the in- 
terface circuit. Pin PBO mea- 
sures the DC supply voltage to 
determine not only if it is con- 
nected, but also if it is turned on. 
If neither of these conditions is 
fulfilled, the program returns im- 
mediately to BASIC. 

Of the three ports, Port C has 
the most work to do. Since the 
data from the DVM is stored in a 
string, it is necessary to deter- 
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Fig. 1. Interface wiring diagram. The additional 5-volt power supply needed for the 8255 is not shown. 



BRAND NEW, 
FOR ALL OF THE 

Your PRINTER 



TRS-80 LINE PRINTER II 
TRS-80 LINE PRINTER III 
TRS-80 TRACTOR FEED 
CENTRONICS MODS 700 
CENTRONICS #730 
CENTRONICS #737 
CENTRONICS #779 



TOP QUALITY. EXACT REPLACEMENT RIBBONS 
DOT MATRIX "TRS80;& CENTRONICS PRINTERS: 

Your 
RETAIL LIST WhoUuiU Pric« ITEM NUmBER 

-70( 



40% 



OFFII 
OR MORE I 



Send order blank below & 
PAYMENT (Min. $20) TO: 



704 



1 8.95+Tin (3 PACK) 
21.95»T«x(IN CART, 

18.954 Tax (3 PACK) 
1 8.95+ Tan (3 PACK) 
1 8.9S+T.. (3 PACK) 
18.95*Ta* 1 3 PACK) 
18.95+Tax |3 PACK) 



1 1 .95 PER 3 PACK 
12.95 PER RIBBON 
1 1 .95 PER 3 PACK 

1 1 .95 PER 3 PACK 

1 1 .96 PER 3 PACK 
1 1 .95 PER 3 PACK 
11.96 PER 3 PACK 



'It 

L 

i: 1 



ANCIE LABORATORIES 

S202-9206 BALTIMORE BOULEVARD 

COLLEGE PARK. MD 20740 

(301) 345-6000 

Volume Discounts: 
10%, 10-36 pocks 
15%, 37-100 



MINIMUM ORDER: $20.00 No shipping charges of taxes! 

PLEASE SEND ME: £-700, 3 RIBBON PACKS A T"3 RIBBOI 



I WILL USE THESE RIBBONS ON A. 

$ ENCLOSED - • 

Name 



SEND C.0.D.( 



BBONS. 
PRINTER. 

) 



Address 

City, State, Zip 



MKK LMtMTOMB 1202-iw ■—■■—»■ ■*»< . coMf Pa*, mo y_4Q_ _^30Vj4Sj6pp0 - j 




* TANOY CORP T M 



Now NRI takes you inside the 

world's most popular microcomputer 

to train you at home as the m 

new breed of computer specialist! 



NRI teams up with Radio Shack 

to teach you how to use, 

program and service 

microcomputers . . . make you 

the complete technician. 

It's no longer enough to be just a 
programmer or a technician, with micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
haw been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Tune 

with NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, more 
effective programs. And, with advanced 
programming skills, the technician can 
test and debug systems quickly and easily 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
vou're ahvavs backed bv the NRI staff and 




Training includes TRS-KO computer, transistorized 
volt-ohm meter, digital frequency coanter. 
and the NRI Discovers lab with hundreds of tests 
and experiments. 

(TKS-80 b a trademark of the Kadio Shack division of lands Corp i 




your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
. . .watch how circuits interact interface 
with other systems, gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab. *— — — — — — 

performing over 60 
separate experiments 
in the process. You 
learn how your 
trouble-shooting 
tools work, and gain 
greater understand- 
ing of the informa- 
Uon they give you. 
Both microcomputer 
and equipment come 
as part of your train- 
ing for you to use 
and keep. 



Send for Free Catalog. . . 
No Salesman Will Call 

()et all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
(Complete Communications with CB, TV and 
Audio. Digital Electronics, and more. Send 
today, no salesman will ever bother you 
Keep up with the latest technology 
learn on tlie world's most popular computer. 
If coupon has been used, write to NRI 
Schools, .W9 Wisconsin Ave.. Washington, 
D.C. 20016. 




Mil Schools 
Mdirau Hill Continuing 

Education Center 
W° Wisconsin Avenue 
Mdnpon, DC. 20016 
NO SALESMAN WILL CALL 
Please check for one free catalog onh 

CD Computer Electronics Including 
Microcomputers 

□ TV Audio Video smems .servicing 
D Complete Communications Electronics 

■HhCB«l U 

M Me, Marine Electronics 

□ CB Specialise Course 




All career course* 
ippmwd under <il Bill 
D Check for details 



G Digital Electronics • Electronic 
Technologv • Basic Electronics 

[J Small Engine Repair 

C Electrical Appliance Servicing 

H Automotive Mechanics 

n Auto Air Conditioning 

□ Air Conditioning. Refrigeration. & 
Heating including Solar Technology 



Hum Ml 



Street 



1 

Accredited hv the Accrediting Commission of tlie National Home Mikt. I MBdl 



1 tv imi 
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TRS-80 is a registered trademark ot TANDY CORP. 



FOR THE 




USYSTEM 
EXPANSION 



TRS-80 

AT r t 

A4Z.Q 95 l PC BOARD * I 

yO-7 |_ USER MANUAL J 



Expiration I 



SERIAL RS232C 20mA I O 
FLOPPY CONTROLLER 
32K BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE PORT 
REAL-TIME CLOCK 
SCREEN PRINTER BUS 
ONBOARD POWER SUPPLY 
SOFTWARE COMPATIBLE 
SOLDER MASK, SILK SCREEN 



LNW 
RESEARCH .* 

8 Hollowglen St. Irvine CA 
714-552-8946 92714 



TO ORDER 

P.O.Box 16216 Irvine CA 92713 
Add S3 for postage and handling 
CA residents add 6% sales tax 

Signature 



MULLEN Computer Products 



M80 

CONTROL BOX 



tgsfi* 



M-80 OCTOPORT 



(or th«= 



; ce«' 



.Ulfl 



rGV~ TRS-80 COMPUTER. Ya 

8 C control 8 external devlca 

sense 8 external conditions. Each output uses a reed 
relay and each input an opto-isolator to electrically 
isolate your TRS-80. 

One or more controllers can be connected to either the 
interface connector or the screen printer connector 

»ch OCTOPORT is 
hipped completely 

and INCLUDES the 

Interconnector ca- 

e, a UL approved 

ower pack, and a 

1 year warranty 

M-80 

OCTOPORT 

5159 




TRS-80. and our M-80 control box to program control 
avings devices at home or in your business Send for our \ 




mine the arrival of the first digit. 
The digit strobes are differen- 
tiated by RC circuits which are 
physically wired inside the DVM. 
Each circuit is an input for a 
diode OR circuit which then ap- 
plies a signal to STB(B) at the ar- 
rival of a digit strobe -not nec- 
essarily the first one. 

The first digit strobe is also 
connected to STA(A). Since this 
strobe is differentiated, this pin 
returns almost immediately to a 
logic 1 state, and, about 0.3 
microseconds later, IBF(A) will 
be set to logic 1. If both IBF(A) 
and INTE(A) are high, then 
INTR(A) will be set to a logic 1 
state. The computer can check 
the level of INTR(A) to determine 
when the first digit strobe ar- 
rives. 

The actual execution of the 
main program takes less than 
100 microseconds, and the re- 
maining digits can be read in 
turn by checking INTR(B). 

The PIA IC2, the eight-input 
NAND gate IC1, and the inverter 
IC3 are mounted in a minibox 
with a separate power supply as 
shown in Photo 2. About 60 mA 
total current is required by these 
chips, and neither the TRS-80 
nor the Keithley DVM have that 
much to spare. A separate + 5 
volt power supply was used. 

The interface box is attached 
by ribbon cables to the rear of 
the TRS-80 and to the Keithley 
DVM to a 40 pin jack that we 
mounted on the rear of the volt- 
meter. In this way, the adapter 
can be used for interfacing other 
equipment to the TRS-80. 

When operating the three PIA 
ports as input, it is advisable to 
return the pins to ground 
through a resistor as is shown 
for pins PB4-PB7. We chose the 
27000 ohm resistors because we 
had so many of them in our 
stock, but somewhat smaller or 
larger resistors would work just 
as well. 

The decimal is not read as in- 
put data by Port A. The informa- 
tion is obtained through each 
range switch input on Port B. 
Moreover, we assume that the 
user knows whether volts, 
amps, or ohms are being mea- 
sured. The wiring and the pro- 
gram are simplified by that as- 
sumption. 

If the voltmeter is set to ohms, 



then PB1 will be set high, but 
that particular piece of informa- 
tion is determined only to place 
the decimal point correctly. The 
sign is determined by the logical 
value at pin PB2. If it is positive, 
then that point must register a 
logical 1. 

Finally, pin PB0 determines 
that the digital voltmeter is 
turned on by checking its power 
supply. If the power is off, the 
program returns to BASIC with a 
reading of 0. This pin is con- 
tinually polled during the exe- 
cution of the program. If the five- 
volt power supply is off, no 
strobes appear and the program 
finds itself in an endless loop. 

Using a PIA simplifies the cir- 
cuit enormously. Only four inte- 
grated circuits are actually 
needed, and the software con- 
trol subroutine is concise and 
easily written. 

The PIA is controlled through 
Port 243. This is not real port, 
but selects the control word that 
defines the mode of the PIA 
ports (Fig. 2). 

Selecting Ports A and B as in- 
put and both upper and lower 
halves of Port C as an output 
when the chip is operating in 
mode 1 means that the control 
word should be 10110110 or 
B6H. This mode continues until 
changed by writing a different 
control word to 243. 

Imbedding the Subroutine 

The machine language sub- 
routine can be imbedded in the 
BASIC program by using string 
packing techniques. These were 
described among others by 
Mike Schmidt and Leo Christ- 
opherson in the May/June and 
July/Aug., 1979 issues of 80- 
U.S. and by James Garon in the 
July, 1979 issue of the Orange 
Country Users Group Newslet- 
ter. 

The machine code is literally 
stored as bytes in a character 
string in a BASIC statement. 
The starting address of this 
string is then passed on to the 
USR subroutine. Calling USR, 
accesses the machine language 
program. 

The first step in the process is 
the creation of a program which 
will store the machine code as 
bytes in a string. The following 
statement defines a string vari- 
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able which must contain as 
many bytes as the machine Ian 
guage program: 



9000 AS: 



The line number 9000 is arbi- 
trarily chosen, but to append 
this program to another, the line 
number should be larger than 
the other numbers in the BASIC 
program. The machine language 
subroutine is POKEd into the ad- 
dresses corresponding to the 
bytes in the string. Each of the 
bytes represented by an aster- 
isk or a number is replaced by 
one byte of the machine lan- 
guage program. 

The input buffer, which inter- 
prets each line of a BASIC pro- 
gram before storing the line in 
memory, is only 255 bytes long. 
Therefore the machine lan- 
guage subroutine must not ex- 
ceed 255 bytes, less the number 
of bytes needed for the line num- 
ber and the characters A$ = " 
and the closing quotation mark. 

The next step in the process 
picks up the beginning address 
of the string. The following 



CONTROL WORD 



statements are needed: 



9010 A1 = PEEK (VARPTR(A$) + 1) 
9020 A2 = PEEK(VARPTR<A$) + ) 
9030 A3 = A2-256 ♦ A1 



These statements set A1 
equal to the least significant 
byte of the starting address of 
the string, A2 equal to the most 
significant byte of the address 
of the string, and A3 equal to the 
starting address of the string in 
decimal form. 

The USR function in Level II 
BASIC looks for the least signifi- 
cant byte of the starting address 
of the machine language sub- 
routine at location 16526 and 
the most significant byte of the 
address at 16527. The following 
statement passes the beginning 
address of the string to these 
locations: 

9040 POKE 16526.A1 : POKE 16527.A2 

Before storing these state- 
ments as a subroutine, the char- 
acters in the string must be re- 
placed with the machine lan- 
guage program. After assem- 




GROUP B 



PORT C (LOWER! 
I 'INPUT 

0" OUTPUT 



PORT B 
I -INPUT 
0« OUTPUT 



MODE SELECTION 
O-MODE O 
I * MODE I 



GROUP A 



PORT C (UPPER) 
l« INPUT 
0-OUTPUT 



PORT A 
I- INPUT 
O-OUTPUT 



MODE SELECTION 
00 -MODE 
0I-M0DE I 
IX-MODE 2 



MODE SET FLAG 
I • ACTIVE 



Fig. 2. Control word format tor operation of 8255 peripheral interface 
adapter (Courtesy Intel Corp.). 



Find the best price you con 



o box of 10. Verbotii 



inch 



this mogonr. „ - _ 

Floppies and subtract $50 THAT S OUR PRICE - Wo include tho shipping (please 
figure tho competitor's shipping ond handling chorges in your computation).' 
Compare our prices on other equipment: if war* not tho loast expensive, give us 
a call. If you don't too It. givo us a call. WE HAVE LOTS OF STUFF I > 

THIS MONTHS SHCIAU 



SPICI AL «1 

If you purchase tho "TtS-SO DISK 
AND OTHER MYSTERIES' Book for 

tho regular price of $22.50 

you can buy 10 VERBATIM DISKET- 
TES AND a plostic library cose 

lor S22.00 

TOTAL U* 50 



SPECIAL #3 
If you purchase APPARAT 
NEWDOS/80 for the regular price 

of $149 00 

we will give you o box of VERBATIM 
DISKETTES AND a plostic library 

case FREE 

TOTAL S U9.00 



SPICI AL #2 

If you purchase APPARAT 
NEWDOS + for the regular prke 

of $99.95 

you can buy 10 VERBATIM DISKET- 
TES ANO a plastic librory case 

tor 500 

TOTAL $104 95 



SPECIAL #4 
If you purchase the MICROSOFT 
BASIC COMPILER for the REDUCED 

PRICE of $190 00 

we will give you a box of VERBATIM 
DISKETTES AND a plastic librory 

case FREE 

TOTAL 190.00 



■ l-nk Diskette. 

Verbatim 5'/. 

Verbatim 8 

Verbatim 8" Double Density 
AMi 

Percom Seperator 

Flippy Kit 

16K Rom Kit (200ns) 

Hard Hole Tool 
refills (SO) 

Plastic Storoge Box 8" 

Plastic Storage Box 5'/.' 

Plastic Diskette Sheets (10) 
Software 

We have lots ! ! 
Hardware 

SOROC IQ120 

CENTRONIX 737 

ANADEX DP 8000 



$26 50 
30.00 
44 00 

27.00 
11.95 
49.00 
4.00 
995 
3 00 
2.50 
6.9S 

CALL 

775 00 

CALL 

855.00 



PAPER TIGER w graphics 939 00 

LOTS MORE PRINTERS IN 
STOCK CALL 

LEEDEX VIDEO 100 12' 124.95 

SHUCART SA 400 (35 

trock some as Tondy) 349.00 

MPI 8 51 (40 track) 359.00 

PERTEC (40 trock) 359.00 

Sueolle* 

9%" x II" Paper 20.50+ 

11" x 14' Paper 32.85+ 

lebett.rVInf Whoeh.RIb- 
bone CALL 

SIND to* FMI CATALOO 

tAdd shipping for paper only 

'OFFER good os supply losts. 

Free shipping for order* over 830.00. 
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fUpfts 
Eijia 

Slorsp 



-1636 Pork Granada 
Calabaias, California 
91302(213) 883-8594 



All drives are brand new and Include chassis and power supply. 
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this 
publication is 
available in 
microform 




Please send me additional information 

University Microfilms 
International 

300 North Zeeb Road 

Dept. P.R. 

Ann Arbor, Ml 48106 

U.S.A. 

18 Bedford Row 

Dept. P.R. 

London, WC1R4EJ 

England 



SO 



microcomputing 



DIND6RS 
order 
yours 
today 




Keep your library ol 80 Microcom- 
puting sate trom loss or damage in 
these handsomely appointed binders 
with rich dark green covers and gold 
lettering. Each binder holds 12 issues 
making an EXCELLENT REFERENCE 
HANDBOOK. Several binders form a 
quality library you can be proud of. 
$7.50 each. .3 for $21.75 
6 for $42.00 



Send check or money order only to: 
80 MICROCOMPUTING BINDERS 
P.O Box 5120, Phila.. PA 19141 

Pl«o* noCOO 0>ti*H no phon* 0«J*n 
Allow 6-6 w**t>j fo" delivny 




BY THE 

TIME 

YOU 

READ 

THIS 

AD, 

dial (617) 373-1599 and order Insort-80, 
your TRS-80* microcomputer would 
have sorted 1,200 names and addresses, 
10,000 numbers, or any other Random 
Disk File from your Basic program... for 
only $49.95! 

"Let us sort things out for you!" 

S6.T1svste.tis, inc. 

P.O. Box 1225 

2 Washington Street 

Haverhill, Massachusetts 01830 

Approximate Son I irm- lor Insort 80 is eight minutes 
TRS-80 is a registered ttdderrwirk ol the Tandy Corporation 



MORE FROM MANHATTAN 

APPLICATIONS 

CALCULATOR PLUS makes your TRS-80 a printing calculator or 
an excellent on-screen calculator without a printer Chain and 
mixed calculations memories for answer storage or caicula 
tions with constants Onscreen or printed review of long add- 
and-substract operations Optional dollar format MPC-1 $9 95 

CHECKBOOK PLUS solves the problem of monthly bank state 
ment reconciliation, without cumbersome tape record-keep- 
ing Just do your checkbook once a month and let Checkbook 
Plus handle all tt\e details and find the errors MCB-1 $9 95 

CALCULATOR S CHECKBOOK PLUS on one cassette MC- 2 514 95 

THE listmaker Powerful, versatile program allows entry of 
400 names or items, with codes, in 16K Lists by code on-screen 
or to printer. Sorts, provides editing of entry or code, dump- 
ing, loading lists Pull any category from list in seconds. 

MLM-1 $9 95 

DIVERSIONS 

CIN RUMMY 2.0 plays a strong game, good enough to challenge 
an expert player Plays a full regulation game, keeps score to 
game and changes strategy to counter opponent's play A pro- 
gram you'll enjoy playing against and trying to beat. 

MCR-1 $14.95 

LABYRINTH RUN A fast action game, racing through sharp 
turns, slaloms and narrowing passages Set a record time -or 
rut a wall and you're out Each labyrinth has Sprint and Full 
courses, with three levels of skill A fascinating test of coordi 
nation and skill High speed graphics MUM $9 95 

E.S.P. LAB Based on the famous Duke university experiments 
The computer selects symbols at random to display on the 
screen for E S P trials Analyzes trial results for direct telepathy 
precognition, postcognttion special tests for precognition and 
telekinesis Machine-language graphics MTL-1 $9 95 



MANHATTAN SOFTWARE, Inc. 

P.O Box 5200 Grand Central Station 

New York city, New York 10017 
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bling the program using the 
Editor/Assembler, the machine 
language code is written in data 
statements in decimal form: 

10010 DATA 217.221.229.245.175.40.1.1,1,1, 

1,1,1.1.1.1,79,6.5.221 
10020 0ATA 42,142,64,221,54.7.45.62.147. 

211. 

243 ,62, 1 28,2 1 1 , 242,2 1 9,242.87. 

175.211 

plus as many additional data 
statements as are necessary. 
Any number of bytes, up to ap- 
proximately 250, can be entered 
into a single data statement, but 
editing a data statement con- 
taining more than 20 bytes is in- 
convenient and time consum- 
ing. In general, the actual num- 
ber of bytes in a data statement 
and the format seems to vary 
widely according to individual 
preferences. The one used here 
is easy for us to edit and modify. 
After writing N bytes into data 
statements, the following steps 
read them into the string: 

10100 RESTORE 
10110 FOR I = 0TO N 1 
10120 READ D : POKE A3 ♦ l,D 
10130 NEXT I 

The complete program for 
reading the DVM subroutine into 
a string is shown in Program 
Listing 1. The first statement 
sets aside enough bytes for 
storing the string. This state- 
ment must exist in the BASIC 
program where this subroutine 
will be used. 

When storing this subroutine 
on tape, only five steps, 9000 
through 9040, will be retained. 
All other statements in the pro- 
gram in the listing may be delet- 
ed. The subroutine may form 
part of a general library of sub- 
routines that are appended to a 
BASIC program. The symbols 
A1-A3 and A$ are arbitrary and 
may be changed and the line 
numbers may be renumbered at 
any time. Statement 9000 con- 
tains the machine language 
subroutine which is called by 
the statement X = USR(0). Any 
number of subroutines may be 
included in a program. It is only 
necessary to POKE the starting 
address of the subroutine into 
locations 16526 and 16527 each 
time that you wish to change the 
subroutine called by the USR 
function. 

Even if the subroutine de- 
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Photo 1. Front panel of Keithley digital voltmeter 



scribed here is the only one 
used in a program, it is desirable 
to access it in the following way: 

2000 FOR N = TO 99 
2010 GOSUB 9000 
2020 X = USR<0) 
2030 NEXT N 

The important step is line 
2010 If any BASIC statement is 
inserted into the program at any 
time, the BASIC interpreter 
automatically reallocates mem- 
ory storage of the rest of the 
BASIC program including the 
string containing the subrou- 
tine. The validity of the address- 
es that have been so carefully 
POKEd into locations 16526 and 
16527 is lost. To restore that 
validity, the beginning address 
must be rePOKEd into those 
memory locations. Although it 
adds some time to the program, 
lines 2010 and 2020 should al- 
ways be coupled in writing 
BASIC programs. 

Subroutines from Disk 

If the program is to be used 
with Disk BASIC, then, as Garon 
has pointed out, it is necessary 
to replace line 9040 with 9040 
DEFUSRO = A3. 

The subroutine can then be 
called with the statement X = 
USRO(0). Subroutines stored in 
Disk BASIC are even more easily 
appended to BASIC programs. 
The greater storage capacity 
and speed of the disk simplify 
programming, and line renum- 
bering is a utility usually avail- 
able in most disk operating sys- 
tems. The procedure is quite 
similar to that used in large 
computers when accessing 
library subroutines. 

After the data statements are 
read and the code POKEd into 
the string, line 9000 now has 
bytes in the string that BASIC in- 



terprets in several ways. For ex- 
ample, suppose that line 9000 
originally set aside 10 bytes for 
a subroutine consisting of the 
following: 49.50,51.52,53,54,55, 
56,57,58. This subroutine does 
nothing, but after POKEing the 
bytes into the string, line 9000 
would look like this: 9000 A$ = 
••123456789:". These are the 
ASCII equivalents of the bytes in 
the string. 

The Level II BASIC interpreter 
checks each byte in a BASIC 
statement to determine if it is: 

A) A control code; 

B) An ASCII character; 

C) A token; 

The second edition of the 
Level II BASIC reference manual 
provides more information 
about this procedure on pages 
C/2 and 3, and page E/1. When 
the interpreter sees a byte be- 
tween 21 H and 5FH, it interprets 
that byte as an ASCII character 
in the way shown in this illustra- 
tion. 

One byte in this group must 
be avoided, 22H. This is inter- 
preted as the ASCII character 
and signifies the end of the 
string. 

For bytes between 80H and 
FAH, and for the byte FFH, the 
interpreter sees that bit 7 is set 
and understands that the byte is 
a token for one of the BASIC 
functions. This results in less 
memory being needed in Level II 
for storing a BASIC program and 
gives an interesting appearance 
to the string. 

Unfortunately, the second 
edition of the Level II manual 
overlooks the token for 80H 
(128D) which is END and the 
token for 255 which is ISA. If the 
data statement in the example 
contains the code 229,213.195. 



MARK GORDON 

COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES. INC 

15 KENWOOD ST.. CAMBRIDGE. MASSACHUSETTS 02139 
• 270 (617)491 7S0S 



COMPUTERS 

Level II 4K System 519.00 

Level II I OK System 659. OO 

Model II 64K System 3499.00 



DISK DRIVES 

40 Ttack 5 1 « inch drive 
77 Track 5 1 * inch drive 
4 Disk Drive Cable 



319.00 

549.00 

39.00 



PRINTERS 



Centronics 730 

Centronics 770-2 

Centronics 737 

Comprint 9 I 2p 

Integral Data 440G 999.00 

NEC 55 1 w tractor 2679.00 

Tl 810 Basic 1895.00 



599.00 
799.00 
849.00 
599.00 



M1SC HARDWARE 



Expansion int TRS 80(Ok) 
Novation Cat modem 

16K Memory Kit 

Leedex Monitor 

Printer Cable lor above 

ISO- 2 Isolator 

AC LINE FILTER 



STORAGE MEDIA 



Verbatim box 10-5' « 
Memorex box 10 5' « 
Plastic Storage Box 



OPERATING SYSTEMS 



NEWDOS by AITARAT INC 
NEWDOS+ by APPARAT INC 
MMS FORTH DISKETTF PRIMER 



249.00 
159.00 
49.00 
IO9.00 
49.00 
54.00 
24.00 



25.00 

22.00 

5.00 



49.00 
99.00 
79.95 



DISKETTE TRS-80* 
BUSINESS SOFTWARE BY SBSG 

Free enhancements and upgrades to registered owners for 
the cost of media and mailing 30 day tree telephone sup- 
port User reference on request 
Fully Interactive Accounting Package General Ledger. 

Accounts Payable. Accounts Receivable and Payroll 

Report Generating 

Complete Package (requires 3 or 4 drives) $475.00 

Individual Modules (requires 2 or 3 drives) $ 1 25.00 

Inventory II (requires 2 or 3 drives) $ 99.00 

Mailing List Name &. Address II 

(requires 2 drives) $ 1 29.00 

Intelligent Terminal System ST 80 III $150.00 

The Electric Pencil from Michael Shtayer $150.00 

File Management System $ 49.00 



FINE PRINT 

TRS 80 is a Tandy Corporation trademark Use o' above operating syS 
tems may require the use ot Radio Snack TRS-DOS Radio Shack 
equipment subject to the will and whim o' Radio Shack 

ORDERING INFORMATION 

We accept Visa and Mastercharge We will shipC O D certified check 
or money orders only Massachusetts residents add 5 percent sales tax 

The Company cannol be liable lor pictorial or typographical inaccuracies. 
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Client \rVrite-Up System* 

The Client Whte-Up System allows for the quick preparation of finan- 
cial records (General Ledger. Balance sheet. Income Statement) for a 
client. 

One time entry of general ledger and payroll accumulation by 
employee. 

Calculates and accrues employer taxes for Social Security. Federal 
and State U/C taxes. User furnishes the taxable wages and rates and 
the computer sets up the liability and expense. 

Allows up to ten repetitive entries for depreciation and amortization of 
prepaid expenses, which are entered into the Client Master File and 
automatically updated monthly. 

General ledger account and employee names are displayed when 
keyed by the user. 

Can consolidate individual master files into one profit and loss state- 
ment, and one balance sheet. 

All constants such as tax rates, taxable wages, etc. are user furnished 
in the Client Master file. 
Report* 

Trial Balance Comparative I/S and B/S 

General Ledger 941, W-2 

Income Statement $ 1 500. 00 

Balance Sheet 



Tim* Analysis System* 

Accurate accounting of the billing of time and services rendered is the 
goal of the Time Analysis System (TAS). 

Activity file can be custom tailored by the organization to fit individual 
business applications. 

Employee time is categorized into different activities. 
Activities are entered into the client file and reflect the activity per- 
formed, and the time spent by the employee. 

Rates are assigned to each employee and are used to bill the employ- 
ee's time. 

Rate and activity amounts to be billed are computed and maintained 
as a Work-in- Progress amount. 

All or part of the Work-in-Progress amount is transferred into an 
accounts receivable amount at the end of the month. 
Statements are printed reflecting the accounts receivable amount 
owed by the clients. 
Reports 

Activity File Client Activity Ledger 

Employee File Statements 

Employee Activity Report $200. 00 

Client File 



Asset Depreciation System* 

The goal of the Asset Depreciation System (ADS) is to keep accurate 
records of a client's assets and subsequent depreciations. 
Depreciation of a given asset is computed by one of five standard 
methods: Straight Line, Sum-of-the- Year s- Digits. Double Declining 
Balance. 1.50 Declining Balance, and 1.25 Declining Balance. 
Dates used with the purchase of the asset are rounded to the nearest 
month start 

An asset, at the end of useful life, is terminated by one of four methods 
of disposal. 

ADS houses a general ledger chart of accounts so that the accoun- 
tant's own general ledger may be easily cross-referenced with the 
ADS. 

The asset cost and accumulated depreciations are grouped by the 
ADS general ledger. 
Reports 

Fixed Asset Ledger COA listing 

Asset Depreciation Equipment File Listing 

Schedule $200.00 

* Hardware Requirements or 

MOD Bwi 64K RAM MOD I wt 32K RAM 

132 Column Line Printer 3 5H" Disk Drives 



HMCT 



The Complete *n 
Computer Company 



Houston Micro-Computer Technologies, Inc. 

S313 Bssomet Bolare, Texas 77401 713/661-2205 



219,241,211,243,217,209,201, 
then the resulting string would 
appear as: 



9000 A$ = PEEK = ERRlNPCDBLORLENA 
BS<KEYS" 



all of which are tokens for this 
particular machine code. 

Real problems begin when 
the interpreter encounters the 
bytes FB, FC, FD and particular- 
ly FE. All of these have a 
destructive appearance when 
the program is listed although 
the machine code remains in- 
tact with FB, FC and FD. For 
most scientific programs it is 
better to work around opcodes 
using these bytes, thereby mak- 
ing it simpler to debug and 
modify the programs. For these 
bytes and the following, the ef- 
fects can be observed by POKE- 
ing the following bytes into line 
9000: 

10000 DATA 49,58.51. 52.CC.63.CC54.CC. 
55 

For CC, simply substitute the 
desired bytes, and after POKE- 
ing, list line 9000. 

Similar problems occur when 
the interpreter encounters bytes 
below 20H. From the Level II 
manual, these bytes are used for 
control codes for I/O functions. 
Trouble starts with byte 0. The 
BASIC interpreter, seeing this 
byte, thinks that it has reached 
the end of a line and that the 



next byte is the beginning of a 
new line. Machine code contain- 
ing this byte must be avoided at 
all times. 

The next byte 01 causes no 
problems, since the BASIC inter- 
preter simply ignores it in dis- 
playing the string, although the 
machine code is stored in the 
correct memory locations. For 
example, if the data statement 
contains the bytes: 

10000 DATA 49.50.51.52.1,53,1,54,1.55 

then after reading this into the 
string line 9000 will have the ap- 
pearance: 9000 A$ = "1234567" 

The 01 byte has been ignored 
and it appears that the string on- 
ly has seven characters. But 
when the memory locations cor- 
responding to the string are ex- 
amined, all of the bytes are 
found in the right places. 

The use of bytes seen as con- 
trol codes can be summarized 
as in Table 1. All bytes are 
shown in decimal form. 

Machine Language Subroutine 

In constructing the machine 
language routine with the 
TRS-80 Editor/Assembler, we 
followed several principles. 
First, the subroutine is to be im- 
bedded in the BASIC program 
which dynamically reallocates it 
to different portions of memory 
and obviates setting aside any 
specific portion of memory. 




Photo 2. Minibox containing complete interface circuit. Box is larger 
than necessary for future interfaces. 
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HMEGA "WHOLESALE COMPUTER PRICES 
SALES DIRECT TO THE PUBLIC 

CO. 1 2 Meeting St, Cumberland, R.I. 02864 



»* 




PRODUCT SPECIAL 

OF THE MONTH!! 



TRS-80 
Model II $3,500 




Apple II 
16K-*999 





Products ar 

NOW 

IN 

STOCK 

AT 

OMEGA 

Sales 

Co. 



INTERTEC SUPERBRAINi 

32K RAM $2449.00 

64K RAM $2649.00 



NEC 5510 Printer 

$ 2395 

Tractor Feed Option 
•180 




Epson TX-80 $699 



Soroc 120 $699 



CALL TOLL FREE FOR OMEGA'S PRICE! 



OMEGA OFFERS THE BEST DELIVERY AND PRICE ON 
APPLE • ATARI • TRS-80 MODEL II • INTERTEC • 
T.I. 810 • HEWLE7T-PACKARD-85 • SOROC • 
COMMODORE • NEC • QCJME • CENTRONICS 

OMEGA setts only factory fresh, top quality merchandise to our customers. 

11MEGA will oy to match any current advertised price with similar purchase conditions 

Before you buy anywhere else be sure to call ftMEGA Sales Co. 

1-401-722-1027 or 



HMEGA TOLL FREE: 1-800-556-7586 



Overseas Inquiries Invited TELEX: 952 1 06 
OMEGA ships via GPS, truck, or air. COD's, VISA, Mastercharge accepted. 



• * * A PERCOM BULLETIN * * * 

Adapter for TRS-80* computer eliminates disk read errors 



Garland, Texas — HarokJ 
Mauch, president of Percom 
Data Company, announced 
that the company is marketing 
a simple plug-in adapter for 
TRS-80* computers that cor- 
rects a design deficiency in 
the disk controller circuit. 

The problem, which 
causes disk read errors, has 
been traced to Tandy's re- 
liance on a circuit internal to 
the FD1771 controller IC to 
perform the function of 
separating clock and data 
pulses. 

As explained in the 
Backgrounder, use of the in- 
ternal chip circuit for reliable 
data-clock separation is a de- 
sign shortcut which the man- 
ufacturer of the controller IC 
warns against. 

The Percom solution, a 
PC card adapter called the 
SEPARATOR™, eliminates 
the problem by substituting an 
explicit data separator circuit 




Percom adapter fixes TRS-80' computer disk controller. 

— one which has been used The SEPARATOR™ is 

reliably in Percom disk con- installed without modifying the 

trailers since 1977 — for the host system. The user merely 

internal IC separator circuit. removes the FD1771 IC from 



the host controller, installs the 
IC in the DIP socket on the 
SEPARATOR™ card, and 
plugs the adapter into the va- 
cated socket of the host con- 
troller. 

Percom cautions that 
opening the Expansion Inter- 
face of the TRS-80* comput- 
er, which is required to install 
the SEPARATOR™, may void 
the computers limited 90-day 
warranty. 

The SEPARATOR™, 
which sells for $29.95, may 
be purchased from Percom 
dealers or ordered direct from 
the factory. The Percom toll- 
free order number is 1- 
800-527-1592. 

Payment for mail orders 
may be made by certified 
check, cashier's check or 
money order, or charged to a 
Master Card or VISA account. 
Texas residents must add 5% 
sales tax. 



Percom Mini-Disk Drives 
Store More, Cost Less. 

^k Percom mini-disk dnves store more data, are 
^k more reliable, yet a 40-track Percom drive 
_ — m costs $100.00 less than a 35-track Tandy 
drive. 

You can store over 1 02 Kbytes per disk 

on Percom TFD-100'" 40-track drives, over 

^^^^^ 197 Kbytes per disk on TFD-200 " 77-track 

drives. A patch — supplied free on minidiskette — upgrades 

TRSDOS* for operation with the newer 40- and 77-track drives. 

Both TFD-100™ and TFD-200™ models are available in 

one-, two- and three-drive configurations. 

Prices start at $399 for a single-drive TFD-1 00™, $675 for a 
single-drive TFD-200™. Drives are supplied with heavy-duty 
power supplies. Metal enclosure is finished in compatible silver 
enamel. 

See your nearby Percom dealer or order direct by calling 
toll-free 1-800-527-1592. 



Five-Inch Disks Store More 
Than Eight-Inch Disks! 



Garland. Texas — June 25. 
1980 — Percom Data Company 
has begun production of a 
double-density disk controller 
adapter for TRs-80* Model I com- 
puters. 

Harold Mauch, president of 
Percom, made that announcement 
here today, saying that data stor- 
age capacity using the adapter and 
double-density disk operating sys- 
tem — which is included — can be 
increased to as much as 354 
Kbytes per minidiskette. 

By comparison, the maximum 
storage for larger ewht-incri disk 
systems used with the TRS-80' 



Model I computer is about 290 
Kbytes. 

Mauch said the PC card adap- 
tor, which plugs into the controller 
chip socket of the computer Ex- 
pansion Interface, works equally 
well for either single-density or 
double-density storage, and users 
may continue to run programs 
under TRSDOS*, 08-80™ and 
other single-density operating sys- 
tems with the adapter installed. 

Price, for the plug-in adapter, 
the TRSDOS'-like double-density 
DOS and a utility for converting 
files and programs from single- to 
double-density format is $219.95. 



BACKGROUNDER 

CRC ERROR! TRACK LOCKED OUT! 

by the Technical Staff 
Percom Date Company 



This problem started while 
we were studying an annoying 
problem with the TRS-80* com- 
puter. Disk drives sold by Percom 
are realigned and tested before 
shipment. We noticed, however, 
that some disk drives would pass 
the Percom inspection but just 
would not work reliably on the 
inner tracks with a TRS-80* com- 
puter. These drives were within 
the manufacturer's specifications, 
and would function perfectly on 
other disk systems Percom man- 
ufactures — "perfectly" here 
meaning more than 50 million 
bytes read without error! 

The disk read data separa- 
tion arrangement in the TRS-80* 
computer Expansion Interface 
uses an internal data separator of 
the FD1771 disk formatter/con- 
troller IC. Use of the FD1771 in- 
ternal data separator is not 
recommended by Western Digital, 
the IC manufacturer. The follow- 
ing note appears on page 17 of 
the FD1771 data sheet: 

Internal data separation 
may work for some appli- 
cations. However, for ap- 
plications requiring high 
data recovery reliability. 
WDC recommends exter- 
nal data separation be 
used. 



We suspected the data 
separator because the problem 
was most severe on disk inner 
tracks where storage density is 
highest and data separation is 
most critical. 

To prove our point, a techni- 
cian bread boarded a standard 
Percom data separator circuit, 
and configured it to plug directly 
into the FD1771 IC socket of the 
TRS-80* computer controller 

When connected to the 
TRS-80* computer, a trouble- 
some drive functioned perfectly! 

We ran a BACKUP utility many 
times and rwver got a track lock- 
out. Before we added the external 
data separator circuit to the com- 
puter, this same drive would al- 
ways lock out tracks, and would 
have difficulty reading from the 
inner (higher number) tracks. 

The Percom data separator 
circuit fixes the mini-disk control- 
ler of the TRS-80* computer. The 
type of drives being used is ir- 
relevant; the circuit eliminates 

disk read errors resulting from the 
inability of the Tandy controller 
design to reliably separate dock 
and data signals when reading 
high density inner tracks. 



PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WrTHOUT NOTICE. 

PERCOM DATA COMPANY, IMC. 211 M. Kirby Street Qarland, Texas 75042 (214) 272-3421 

' tadamark ot Pareom Data Company. Inc. •■a d aiii fc d Taney Rado Shade Cogxraton ami haa no nwaaonane to ffaajpaj Data Company 



166 • 80 Microcomputing, October 1980 



5 C*I* 1% 


2Ca 9. 2U, 243. tl 5. 2U. 24J. a* 


;.<,».' >.:-.i ♦.:..».' 


UMMTfl 


isasw 


24L 219. 242. 213. li*. *». 32. JS. 242. 21* 


9N C*-3 


7l 4*. 25*. 219. 24L V. 2C » 4*. 3 


s» i-xf <**:■ 


umtOT 


33* MEMO 


2*i. 2, » 2*3- «•■ 4*. v & 43 . 22t 


iw« hw -. 


IIS- ?. 283. «. 4*. 9. 21. 3. 2a, 54 


aw GOTO At* 


um mm 


M* kJ- «.m4 .•.<!..•.. ••.•:.. ...mii .«...•. 


7. 46, IK. 87. ?9. 213. 1*. 221 35. 219. 


iMiimin.-iimi4«iiMiniM "«««*•««»«£!•»» 


24*, 2a. 11?. ?. a?. «: a;. «5. *. 25* 


l.llir'MlllHMrtllMiMt.'lUllU 


1«« WIS 


• mi.i itn* 


ifc Ot. 2*3. 73. 4*. fc 22L 3V 22L M. 


«28ftt*£D:".Wf-;f'-«..l' 


?.«21.&22lm. :.44.2a.^? 


«38 IBMBGaNraaR)*2) 


uui wtr 


9W*AJ"««»*U 


225. 62. 3. 5*. 175. 64.266, life 14. ML 


«M«*I lb5»,« WE USftK 


221225>217.2W 


1*» WWR 


118W KSTCK 


217. 22L 229 i«5. 17&**LL t 


11*2* '9 iw 'y 1J3 


tLLLl.LfcV7J.2a 


11*4*1 GEW [i WE HMMBI N 


wn 


11*5* «Tl« 


tt 142, M22LM.7.4SS2. l*. at 


net* srw 


Program Listing 1. The BASIC 


program listing. Lines 2000 to 


2050 are a sample program in 


which the voltmeter reading is 


passed to the variable X. 





Therefore, absolute jumps and 
loads to specific memory loca- 
tions are not used; all jumps and 
loads are relative with one 
significant exception. 

The memory location 408EH 
holds the starting address of the 
subroutine and is loaded into 
the IX index register. Since a 
displacement may be added to 
the index register, it is possible 



to set aside space for storing 
the bytes from the digital volt- 
meter reading within the string 
itself. 

Second, as mentioned before, 
some machine codes were 
avoided. The subroutine is in- 
tended to be added to a number 
of different BASIC programs 
which need input data from a 
digital voltmeter. If it produces a 



string that is difficult to read 
when displayed or printed, then 
it is correspondingly difficult to 
integrate into programs written 
in BASIC. Such a subroutine will 
have little value for any scien- 
tific work. 

Avoiding these codes poses 
some difficulties in creating 
subroutines, but we restrict sub- 
routines created in this way to 
only common ones which are 
called many times in the exe- 
cution of a single program. Over- 
coming the difficulties has its 
rewards. 

The machine language sub- 
routine is shown in Program 
Listing 2. The listing shows that 
memory location 72FIH has 
been chosen as the origin of the 
program. This selection is com- 
pletely arbitrary, but some origin 
must be specified with the 
TRS-80 Editor/Assembler. This 
address is never used in the 
subroutine. If. after assembly, it 
or other addresses near it 
should appear in the code, the 
program contains, incorrectly, 
absolute jumps or loads. 



Steps 100-140. The entry is de- 
fined as DVM and, since all of 
the registers are used, all are ini- 
tially pushed into the stack or 
exchanged with the alternate 
registers. In general, the HL reg- 
ister must be saved since it 
points to the current cursor 
position. This register must be 
restored just before returning to 
the BASIC program. 

Steps 150-210. Step 150 loads 
zero into the A register and sets 
the zero flag The former is es- 
sential for storing a zero byte in 
step 190 in the C register. The 
latter enables us to use the com- 
mand JRZ.NEXT which has the 
opcode 28 09 rather than JR 
NEXT which has the opcode 18 
09. 

The ASCII representation for 
28H is (, but 18H is a control 
code which backspaces the cur- 
sor and is one that will be avoid- 
ed where convenient. 

Step 170 sets aside space for 
storing the decoded digits from 
the voltmeter. While only eight 
bytes are really needed, the con- 
trol code for eight is one that is 




We have discounts, manufacturer's war- 
ranties, FREE shipping and insurance and a 
TOLL FREE ORDER NUMBER available. 
CALLUS! 

Pan American Electronics 

Incorporated 

\<Qff\ a Radio/hack ~ 



visa- 



JTHOO.ZCO SALES CCNTCH 



1117 Conway , Mission , Texas 78572 

TOLL FREE ORDER NUMBER 800/531-7466 

Texas & Principal Number 512/581-2765 



779 UPPER CASE/lower case 
"Conversion Kit I" 

Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 
779 and TRS 80 Printer I owners is the option of lower 
case and changing slash Zero to standard 0. No etch 
cuts or soldering needed, installs in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 

UPPER/ LOWER CASE NOW AVAILABLE FOR THE FOLLOWING 
CENTRONICS PRINTERS: 

101 AL, 102BL, 506, 500, 501, 503, 700, 701, 702, 703, 780, 781. 

Motor Control "CONVERSION KIT II" 

FOR All CENTRONICS 779 & TRS 80 PRINTER I LINE PRINTERS!! 

Our Conversion Kit ir Motor Controller gives your 779 
the ability to turn the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 and TRS 80 line 
printer motor! No soldering, software or hardware 
changes needed, installs easily. Price $95.00 

SAVE! Buy Service Technologies Conversion Kit I" 
and Conversion Kit II" together for the single price 
Of $199.00 

To order, please send check or money order in the 
proper amount to: r '/"//• </ 

32 Nightingale Rd. 
Nashua, N.H. 05062 
(603) 883-5369 

Visa and Master Charge accepted (please include signature, 
expiration date and phone number) 




^297 



■ Reader Service— see page 226 
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IF YOUR CUSTOMER 

MAILING 

LIST 

HAS YOU 

NAILED... 

behind a desk for hours 
at a time because of 
constant updates and 
changes, dial (617) 373-1599 
and we'll explain our Customer 
Control Mail List System that has 670 customers per 
diskette; will store name and address information, 
reference code, plus variable selection codes for each 
customer; will display customer information of a video 
screen, print reports and mailing labels; will sort 670 
names in less than 30 seconds; select, sort, and print 
670 mailing labels in just over 30 minutes; has Partial 
Key Lookup and instantaneous display; has select/sort 
options by record sequence, last name, city, state, zip 
code or reference code; and has a low price of only 
$99.00! 

S6m svsiEms, inc. 

P.O. Box 1225 • 2 Washington Street 
Haverhill, Massachusetts 01830 



<< misuses » 

\M I S HI !■ I BljTurn your Editor Assembler 
into a disk package. This patch modifies 
EDTASM 1.1 t 1.2 under 32K TRS00S, NEUD0S, 
or VT0S! Features? Add full disk 1/0, block 
move, global change, printer pagination with 
optional prompting, sorted symbol table, 
display memory utilization, correct DEFM 
expansion, protect memory, and recover after 
BOOT. From within the EDTASM you will have 
D I R , KILL, 6 FREE. This package is a must 
for assembler programmers! Priced at S20. 

LI J 1 1 1 J I llComplement your assembly 
language tools with this Z80 disassembler 
which produces screen, printer, or disk file 
output. A 2-pass process provides SYMBOLS 
for l6-bit address and 8-bit relative ref- 
erences. EQUates I ORG are grated. New 
version reads SYSTEM progru. — * 6 displays 
load addresses. Priced at $20 for disk sys- 
tems. A 16K Tape Version (DSMBLR I) is 
aval lable for $15. 

LilllLIIIIO Now you can append 2 or 
more CMD files and/or SYSTEM tapes. Perform 
transfer to & from disk/tape of SYSTEM/CMD 
modules with offset capabilities. Provides 
PATCH, TAPEOISK, t LM0FFSET capabilities as 
well as adds a few of its own. Get CMOFILE 
today! IbK req'd. $20. 

LI LI I I 1 All-purpose utility to 

examine, clear, initialize, move, and modify 
data in memory. Load, punch, verify SYSTEM 
tapes. Disk sector 1/0. More! $20 (TUTIL, 
for the non-disk user available at $15). 
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also avoided. When the data 
statement is written with these 
bytes, the code 01 is entered in 
each of the nine locations, as 
can be seen in the data state- 
ment 10000 shown in Fig. 2. 

Step 180 loads the number of 
digits that will be read from the 
voltmeter into register B, while 
step 190 loads 00 into register C. 
If only four numbers were to be 
read, then register B would be 
loaded with 04. 

Step 200 stores the starting 
address of the program into the 
index register IX. Whenever USR 
subroutine is called, the operat- 
ing system immediately checks 
memory location 408EH for the 
beginning address of the sub- 
routine. This is the only absolute 
memory location used in the 
program and it is loaded into the 
index register to determine the 
start of the buffer storage 
string. 

Based on the number of bytes 
that have already been written 
into the program, the first byte 
of the storage string occurs at 
IX + 7. This byte must contain 
the sign of the voltage, initially 
set negative by step 210. 

Steps 220-350. The peripheral 
interface adapter must now be 
initialized. Fig. 2 shows the con- 
trol word that must be used to 
define operation in mode 1. The 
control word used in step 280 is 
190D, bit pattern 1011 1110. This 
sets Port A in mode 1 input and 
Port B in mode 1 input. This con- 
trol word also has bit 4 high, 
thereby setting PC6 and PC7 of 
Port C as input. 

In mode 1, the other lines of 
Port C are committed to the 
INTR, IBF and STB functions. 
Therefore, it is immaterial 
whether bit of the control word 
is high or low. 

Steps 310-320 enable the 
INTE flip-flop for Port A and 
steps 330-340 enable the INTE 
flip-flop for Port B in agreement 
with the bit SET/RESET control 
word shown in Fig. 2. These in- 
terrupt-enable flip-flops remain 
enabled during the entire 
subroutine. 

Step 350 is a precaution to en- 
sure that the interrupt request 
line of Port B has been reset to 
zero. No other initialization is 
needed. 

Steps 360-390. These steps 



check to see that the voltmeter 
is actually turned on. Since the 
subroutine loops until strobes 
arrive from the digital voltmeter, 
the power must be on if the com- 
puter is not to loop forever. The 
initialization procedure set the 
PC6 line of Port C as an input, 
and this point is connected to 
the +5 volt power from the 
digital voltmeter. The port is 
read, and the bit compared in 
step 380. If zero, the subroutine 
jumps to DVG at the end of the 
program, restores the registers, 
and returns to BASIC. 

Steps 400-430. The initializa- 
tion procedure has set the inter- 
rupt enable flip-flop of Port B 
high. A differentiated negative- 
going pulse signaling that the 
voltmeter is displaying the first 
digit, is connected to PC2. the 
strobe input for Port B. Once 
this point sees this logical 
pulse, data is loaded into Ports 
A and B and, 300 nsec later, IBF 
is set to a logical 1. 

Since STB is differentiated, it 
returns to a logical 1 very quick- 
ly. When STB, IBF, and INTE are 
all high, then INTR of Port B is 
set to a logical 1. 

In these steps, line PCO on 
Port A which contains the logi- 
cal information about INTR(B) is 
continually checked. After it is 
set to a logical 1. the program 
continues. 

Steps 440-500. When the pro- 
gram has reached this point, the 
digits are read in proper order, 
but it is necessary to read the 
sign and to insert the decimal 
point at the correct place in the 
string. Although a different 
order for the subroutine could 
have been chosen, the 2 milli- 
second spacing of the digit 
strobes leaves more than 
enough time for the program to 
check the decimal point before 
reading each digit. 

To understand the way in 
which the decimal point is read, 
notice the way in which the 
Keithley voltmeter displays its 
digital information for volts, 
amperes and ohms as shown in 
Table 2. 

The simplest way of returning 
information to the BASIC pro- 
gram is in volts, milliamperes 
and kilohms. If the voltmeter is, 
reading volts and milliamperes, 
the decimal point must be 
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• CONTEST ENDS THIS MONTH • DON'T DELAY • 



PRE CHRISTMAS SALE!]! 



ORDER NOW 



NOW OPEN • SHOWROOM AND REPAIR CENTER 



STARWRITER 

b" I DAISY- WHEEL PRINTER 



$1995. 



REG. S2195.00 



DISK 
DRIVES 

FOR 

TRS-80 



PARAllEl OH SfRIAl INTfHFACf 
' 96 CHAR FONT WHE El 

hvtvpe h supplies 

y 46CPS 'OPTIONAL' APDS600 

TRACTORS lOPTIONAl • S2'.l> 



$545. 

REG. S 599.00 



ORDER NOW TOLL FREE 1 (800) 345-8102 • VISA-MASTER CHARGE ACCEPTED 



6.3 MEG HARD DISK 
WINCHESTER 



SUPERBRAIN 



FOR TRS^O. APPLE. S 100 



$2445. 



BY INTFRTEC 



64K 



$2995. 



ASK ABOUT OUR SPECIAL PURCHASE GAME SOFTWARE FOR X MAS. 



SOFTWARE MOO I MOO. II 

Medical/Dental Patient Accounting S1500 

Word Processing (Magic Wend I 300 

General Ledger $149 96 249 

Payroll 99 96 199 

DataBase 149.96 299 



Upper /Lower Cm Modification 

Comprehenuve Diagnostic* 

CP/M 

New DOS ♦ 40 TK 

New DOS/BO 



Tape Disk 

$1995 $24.95 

34.96 34.96 

f 176.00 

'00 00 
146.00 



Software Documentation Available • CALL FOR PRICE$ 



DISK DRIVES • 350 

Model II Drives 

1 Drive Single Enclosure 
1 Drive Multiple Enclosure 
Additional Drives for Mult. En 

Disk Head Cleening Kit Mod. I 

Disk Head Cleaning Kit Mod. II 

4K L II TRSflO 

16K L II 

RS-232 

OK Expansion Interface 

Telephone Modem 

Emulator CRT by Intertec 

CRT Stands 

Aotr-static Man 



MOD I TRS^O COMPATIBLE 



OFF SELECTED TRS-W'S AND PERIPHERALS 



S 899.00 

1069.50 

540.00 

14.96 

24.96 

675.70 

789.60 

92.10 

278.10 

179,96 

899.00 

139.00 

160.00 



16K Lllw/o Keypads 
16K Expansion Interface 
32K Expansion Interface 
Centronics 730 Printer 
Centronics 737 Printer 
Cable for above Printers 



$652 

355 
■150 

saa 

1145 

N 



PRINTERS 

NEC 5610. 6630 w/Treclors 

Printer Stands 



• • -V R DATA'S TRS-80™ SWEEPSTAKES 



Celebrating V. R. DATA'S 8th Anniversary 

SWEEPSTAKES RULES 

1 ALL ENTRIES MUST BE SUBMITTED ON ORIGINAL 
ENTRV BLANK 

2 ONE ENTRY PER PERSON 

3 WINNERS SELECTED BY RANDOM DRAWING 
NOTIFIED BY MAIL 

4 ENTRIES MUST BE RECEIVED BY 10 31 80 

5 VOID WHERE PROHIBITED BY LAW NO 
PURCHASE NECESSARY 

• ABOVE PRICES ARE CASH DISCOUNTED » 
CALL FOR OTHER TERMS • DEALER INQUIRES INVITED 



ORDER TOLL FREE 

180f> 345 8102 



LOCAL CALL 
777 HENOERSON SLVD. ^ai LW 

FOLCROFT, PA 19032 ,21S)4«1«00 



OVER $1700.00 in PRIZES 
GRAND PRIZE - 16K Lll TRS-80 
two SECOND PRIZES - DISK DRIVES 
FOUR THIRD PRIZES - *50. 00 om csrtwcam 

MAIL NOW TO ENTER V. R. DATA'S SWEEPSTAKES 



.ADDRESS 
I CITY 



STATE 



ZIP 



| TELEPHONE 



OCCUPATION 



COMPUTER EQUIPMENT OWNED 




INTENDED USE 



I 
I 



SEND FREE CATALOG □ 



■Re.iOr/ Service— see page 226 
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THE BOOK 

ACCESSING THE TRS-80* ROM 




If you ever do 
Assembly 
language 
programming, 
or you just want 
to know more 
about your 
TRS-80ROM, 
"THEB00K" 
is for you. 



Volume I will give you access to over fifty ma- 
chine language subroutines in the Radio Shack 
Level II BASIC. It includes information on the nu- 
meric data formats and a commented listing of the 
ROM routines. 

"THE B00K, Volume I", encompasses all arith- 
metic functions and mathematical operations. 
There are separate routines for integers, single 
precision, and double precision numbers and the 
data format for each of these number types is 
explained. The routines that perform ASCII to bin- 
ary and binary to ASCII conversion are identified 
and explained to provide you a means of data I/O. 

A fully commented listing provides the details on 
the step-by-step execution of these ROM rou- 
tines. Although a complete disassembly is not 
provided in order to avoid copyright infringement, 
you can obtain a complete disassembly using the 
disassembler program listed in "THE B00K." 
Volume I also includes a complete, detailed mem- 
ory map of the entire machine and a symbol table 
noting over 500 addresses. 

"THE B00K" will save you hour upon hour of 
assembler program development time. Don't start 
programming without it. 

Order your copy of "THE B00K", today! 



DEALER INQUIRIES INVITED 



Insiders Software Consultants, Inc. 
P.O. Box 2441, Dept. M1 
Springfield, VA 221 52 ^ aos 

□ Please send me Volume I of THE B00K 
at $14.95 plus $1.50 for postage. 



•THS-60 It • trademark of 
Tandy Corp. 



NAME 



& ZIP CODE 



□ Check payable to Insiders Software Consultants. Inc. 

D MASTER CHARGE MC Bank Code. 

D VISA Exp Date: Card Number: 



Signature 



moved three places to the left 
whenever the meter is set to the 
0.3, or 200 microamperes, range. 
For this range, the decimal point 
must be inserted into the string 
immediately after the sign byte. 
However, from Photo 1 the 0.3 
volt range on the DVM also cor- 
responds to the 2000 ohm range. 
From Table 2 it can be seen that 
the decimal point for the ohms 
range must be moved one place 
to the right and inserted as the 
second, not the first byte, after 
the sign byte in the string. 

Storing in Port B 

All of the information about 
the decimal point is stored in 
Port B by forcing one of the pins 
B(4) through B(7) high when the 
respective 0.2 volt through 200 
volt range switch is closed. It is 
not necessary to connect the 
1KV71AMP/20MEGOHM range 
switch to the B port. If none of 
the other range switches have 
been closed, then this range 
must be the one that is selected. 



The pin that corresponds to 
the closing of this switch is B(0) 
which is connected to the DVM 
power supply and is, therefore, 
always high. 

Inserting the decimal point at 
the correct place in the string re- 
quires that we check the various 
bits of Port B, read and stored in 
register D in steps 450-460. If the 
voltmeter is set on ohms, pin 
B(1) is also high. Since an addi- 
tional shift of the D register to 
the left is needed when reading 
ohms (step 490), setting this pin 
high correctly sets the decimal 
point for the 20 megohm range. 
An important part of this routine 
is step 490. 

While the steps through step 
730 load in the decimal points 
correctly for volts and mil- 
liamps, the last decimal point, 
loaded when the voltmeter is set 
to the 20 megohm range, re- 
quires the additional set of 
steps labeled DVOHM to load it 
into the string. The C register is 
set to zero if the decimal point is 



o 
1-7 



9 

10 



11-13 



1422 
23 



24 
25 



26 



29 



30-31 
32 



Avoid The interpreter thinks it has reached the end ol the line. 
No effect. They will not appear when the string is displayed. 
Backspaces and erases character, but stores correct machine code 
When used with the example program, the string is displayed as 9000 
X$ = "1237" The characters four, five and six have been erased. 
Same as the code 1-7 

This control code activates the line feed with a carnage return (see 
control code 26) When used with the example program, the string ap 
pears as: 

9000X5 = "1234 

5 

6 

7" 
These move the carriage to the top ol the page and have the same ef 
feet as 10. They cause no problem except in printing 
These are identical to 1-7 

This converts the display format to 32 characters/line, although it does 
not appear in the string It is one of the codes we avoid 
This character backspaces the cursor and has the same effect as B 
This advances the cursor When used with the example program, the 
string appears as 9000 XS = "1234 5 6 7" 

This code is similar to 10. giving a linefeed, but unlike 10. there is no 
carriage return. When used with the example program, the string ap- 
pears as: 
9000 X$ = 1234 
5 
6 
7" 
We avoid this, although the bytes are stored correctly This control 
code gives an upward linefeed in contrast to 26 which is a downward 
linefeed The listing becomes garbled and difficult to work with. 
Avoid Although the bytes are stored correctly, this code homes the 
cursor creating a listing which is nearly impossible to read 
This code is only half bad. When used with the example program, the 
line number partially disappears and the string appears as 7"00 
XS ■ "1234. The BASIC interpreter still thinks that this is line 9000 and 
places it in the program correctly, but depending on its place in the pro- 
gram, this code may create statements that are difficult to renumber or 
manipulate, particularly if more than one subroutine is used 
These are the same as 1-7. 

This is the control code for space. When used with the example pro- 
gram, the string appears as: 9000 X$ = "1234 5 6 7' This code causes 
no problems 

Table 1. Control Code Summary. 
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SIGH! 

CUMBERSOME 

DIFFICULT TO USE 

BOMBS MY PROGRAMS 

NEED MORE CONTROL 

COST TOO MUCH 



k New DOS 80 



*z 



New DOS 

■ ■ 1 1 1 1 1 1 1 1 1 1 



New DOS 2.1 



TRS 
DOS 2.3 



TRS 
DOS 2.0 



TRS 
DOS 2.1 



Perk up your TRS-80 

—with— 

Level IV DOS 4.1 

— and — 
Level IV Basic (C) 

-by- 
Vernon B. Hester 



ONE PRICE INCLUDES: 

35, 40, 77, or 80 Tracks 
Full Utilities Package 
Multi-Auto Function 

Uses Less RAM Memory! 



Compatible with all commonly used operative systems! 

Get all the "Bells & Whistles 
without the glitches & problems! 

0nly $ 119 95 



Limited Time Introductory Offer 



89 



95 



TRS-80 & New DOS 80 are trademarks of Tandy & Apparat Co's. 



LEVEL IV PRODUCTS, INC. 

32238 Schoolcraft Road, Suite F4 • Livonia. MI 48154 
313-525-6200 Outside Michigan call 1 800-521 3305 



Please add $2.50 for shipping and handling 
COD add another $125 phs 25% deposit, 
balance certified check or cash 



Dealers Orders Welcome 
Open Tues. thru Sat. 11-7 E.S.T. 



*- Reader Service—see page 226 
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Introducing a new line 
of cases and power supplies 
(with or without disk drives!) 



The choice It yours 

Whether you need professional-looking cases and power 
supplies for your present hardware or complete disk drive 
packages, call A.M. Electronics. We manufacture a com- 
plete line of affordable, high-quality and readily-available 
disk drive components to expand your TRS-80 T " system. 

Disk drive enclosures 

All of our disk drive enclosure products feature: 

• One year power supply guarantee. Each unit is 
100% tested, regulated and fused. 

• Optimum top-and-bottom venting for improved con- 
vection cooling and lower operating temperatures. 

• Excellent RF interference shielding. Steel covers come 
with lustrous dark grey finish to complement your 
TRS-SO™ hardware. 

• Built-in provisions for optional extender cable 
(5% only). 

Complete disk drive packages 

Our complete disk drive packages feature proven MPI and 
Siemens drives and are designed to meet all your storage 
requirements. As with everything we sell, A.M. Electronics 
tests each drive for 100% reliability prior to shipment. 

Manufacturer-direct savings 

When you order from us, you buy directly from the manu- 
facturer. There are no "middlemen" between us and our 
customers, so you'll realize significant savings like these: 

"TRS-80 if a trademark of Tandy Corp 



COMPLETE DISK DRIVE PACKAGES 
5%-lnch drives 

40-track MPI 51 w/case, power supply 

& extender cable $350 

80-track MPI 91 w/case, power supply 

& extender cable 560 

Dual MPI 51 's w/dual case, power supply 

& extender cables 650 

Dual MPI 91 's w/dual case, power supply 

& extender cables 1070 

SPECIAL OFFERI 8-Inch drives for Model I or II 

Single Siemens drive w/case & power supply 695 

NEW! Dual Siemens drives w/dual case 

& power supply 1 240 

(90 day limited warranty on disk drives) 

CASES AND POWER SUPPLIES 
5%-lnch enclosures 

Single drive unit case & power supply $85 

Dual drive unit case & power supply 120 

(Extender cables are $15 each extra) 

8-Inch enclosures 

Single drive unit case & power supply 150 

NEW! Dual drive unit case & power supply 250 

Attention dealers, OEM's & distributors 

Having trouble finding cases and power supplies for your 
disk drives? Call us for details on our attractive pricing 
and immediate product availability. 




The power behind the drives® 

A.M. ELECTRONICS, INC. 



3366 Washtenaw Avenue 
Ann Arbor, Michigan 48104 
(313) 973-2312 



• 452 



£ts 



Visit our retail showroom tor a "hand* on" look at our wide selection of TRS-80" hardware, software and peripherals. 
Sa* A.M Electronics, Inc. at the Computer Shows In Chicago, Oct. 16-19 and In Boston, Nov. 20-23. 
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000.00 


2V/200 a 


00000 


2V/2 ma 


00.000 


20V/20 ma 


000.00 


200V/200 ma 


0000.0 


1kV/1 amp 


00000 


2 kohm 


00.000 


20 kohm 


000 00 


200 kohm 


00000 


2 Megohm 


00 000 


20 Megohm 


Table 2. 


Decimal Point 


Display. 



loaded into one of the first four 
positions. It is the logical reg- 
ister to use to signal that the 
voltmeter is set to zero. 

In step 500, the accumulator 
is loaded into the C register. If 
the voltmeter is set to ohms, 
then bit 1 must be high, and it 
will be used in the sequence 
labeled DVOHM. 

Steps 510-550. Having set the 
decimal point correctly for the 
possibility of ohms, the program 
now determines the sign of the 
number by checking bit 3 or Port 
B (step 510). If this bit is low, the 
negative number originally load- 
ed into the string is left there. If 
bit 3 is high, this byte in the 
string is replaced with 2BH, 
which is interpreted as the 
ASCII character +. 

Steps 550-600. In this portion 
of the subroutine, the decimal 
point is placed correctly in the 
string. The process of checking 
the various bits of Port B is done 
by checking bit 4 of the D reg- 
ister. If it is high, then the deci- 
mal point is read into the string. 
If it is not high, a digit is read in- 
to the string and the D register is 
rotated to the right. The next 
time that a digit strobe occurs, 
bit 4 is again checked to see if 
the decimal point should be 
read into the string. Since bit 
of Port B is wired high, a decimal 
point must eventually be insert- 
ed into the string. 

As an example, suppose that 
the voltmeter is set on the 20 
volt range. Bit 6 of Port B and 
also in the D register is high, and 
the stored string must read 

+ xx.xxx. 

The first time around, the pro- 
gram checks bit 4 of the D reg- 
ister and finds that it is zero. The 
first digit is read into the string 
and the D register rotates to the 
right one place so that bit 5 is 

• Reader Service — see page 226 



72F1 


88186 


ORG 72F1H 




72F1 


88118 DVH 


EQU S 


THIS PROGRAM READS A DIGITAL VOLTMETER 


72F1 D9 


88128 


EXX 


SAVE REGISTERS 


72F2 DDE5 


86136 


PUSH IX 




72F4 F5 


88148 


PUSH AF 




72F5 AF 


88156 


XOR A 


SET A = 8 


72F6 2889 


88168 


JRZ,N£XT 


Jiff OVER BUFFER AREA 


8889 


88178 BUFFER 


DEFS 9 i 


BUFFER STORES NUHBER STRING 


7381 8685 


88188 NEXT 


LD B,85 


COMPARISON NUHBER FOR DIGITS 


7383 4F 


86196 


LD C,A 


STORE 8 IN REGISTER C 


7384 DD2A8E48 86286 


LD IX, (488EH) , 


STARTING ADDRESS OF PROGRAM 


7388 DD36872D 88218 


LD(IX*7),2DH , 


LOAD - SIGN INTO FIRST BYTE OF STRING 


738C 


88228 CTRL 


EQU $ 


CONTROL WORDS FOR CLEARS AM) ENABLES 




88238 




THE 8255 IS BEING OPERATED IN NODE 1 




88248 




INPUT A IS PORT 246 




88258 




INPoT ? IS PORT 241 




88268 




INPUT C IS PORT 242 




86278 




CONTROL WORD IS 243 


738C 3EBE 


86286 


LD A>198D 


THESE TWO STEPS INITIALIZE THE PIA, 




88296 




SETTING A I B PORTS AS MODE 1 INPUTS, 


738E D3F3 


86388 


OUT (243D),A 


BITS 6 « 7 OF PORT C AS INPUTS. 


7318 3E89 


88318 


LD A, 89 


THESE TWO STEPS ENABLE INTE 


7312 03F3 


88328 


OUT <243D),A 


OF PORT A 


7314 3E85 


88338 


LD A, 85 


THESE TWO STEPS ENABLE INTE 


7316 D3F3 


86346 


OUT <243D),A 


OF PORT B 


7318 DBFi 


88358 


IN A, (241D) 


THIS INSURES THAT PORT B 1NTR IS LOH 


731A 


88368 DVON 


EQU $ 


CHECK TO SEE IF DVH IS TURNED ON 


731ADBF2 


86378 


IN A, (242D) 


READ PORT C 


731C C877 


88388 


BIT 6, A 


BIT 6 IS CONNECTED TO DVH POWER SUPPLY 


731E 2852 


88398 


JR Z,DVG 


IF DVH IS OFF, RETURN TO BASIC 


7328 


88488 0VL0OP 


EQU $ 


ROUTINE TO LOOP UNTIL FIRST DIGIT ARRIVES 


7328 DBF2 


88418 


IN A, <242D) 


BIT 8 ON PORT C GOES HIGH 


7322 CB47 


86426 


BIT 8, A 


WHEN FIRST DIGIT ARRIVES 


7324 28FA 


86438 


JRLDVLOOP 


LOOP UNTIL IT ARRIVES 


7326 


86448 DVfl 


EQU f 


CHECK TO SEE IF THE DVH IS SET TO OHMS 


7326 DBFI 


88458 


IN A, (241D) 


READ PORT B 


7328 57 


M1£A 


LD D,A 


STORE PORT B IN REGISTER D 


7329 C84F 


88478 


BIT LA 


ARE HE READING OHMS? 


7328 2883 


88488 


JR Z,DVB 


IF NOT, SKIP THE NEXT STEP 


732DC882 


86496 


RLC D 


IF OHMS, ADJUST THE DECIMAL POINT 


732F4F 


88586 


LD C,A 


IF OHMS, BIT 1 IN C REGISTER HILL BE SET HIGH 


7338 


88518 DVB 


EQU t 


ROUTINE TO CHECK FOR ♦ SIGN 


7338 C857 


88528 


BIT ZA 


IS IT ♦ ? 


7332 2885 


88538 


JR Z-DVC 


IF NEGATIVE, GO TO DVC 


7334 3E2B 


(WW 


LD A,2BH 


IF POSITIVE, FIRST LOAD ♦ INTO ACCUMULATOR 


7336 D07787 


88558 


LD <IX*7),A 


AND THEN INTO THE FIRST BYTE OF THE STRING 


7339 


88568 DVC 


EQU $ 


ROUTINE TO READ DECIMAL POINT 


7339 C862 


88578 


BIT 4,D 


CHECK FOR DECIMAL POINT 


7338 2889 


88586 


JRZiDVD 


IF NOT THERE SKIP NEXT 3 STEPS 


7330 D023 


88598 


INC IX 


POINT IX+7 AT THE NEXT BYTE IN THE STRING 


733F D036872E 88686 


LD (IX*7)»2EH 


LOAD DECIMAL POINT INTO STRING 


7343 AF 


88618 


XOR A 


,SET A = 8 


7344 57 


88628 


LDD,A 


ZERO D AND C IN THESE TWO STEPS 


7345 4F 


88638 


LD C,A 


. TO AVOID STORING ANY OTHER DECIMAL POINTS 


7346 


88648 DVD 


EQU * 


; ROUTINE TO READ DIGITS INTO STRING 


7346 C88A 


88658 


RRCD 


PREPARE TO CHECK DECIMAL POINT NEXT TIME 


7348 D023 


M££A 

www 


INC IX 


POINT IX+7 AT THE NEXT BYTE IN THE STRING 


7348 DBF8 


88678 


IN A, (248D) 


i READ DIGIT 


734CD07787 


88688 


LD (1X47), A 


.STORE IT 


734F 


88698 DVE 


EQU $ 


LOOPS UNTIL NEXT DIGIT ARRIVES 


734F 08F2 


88788 


IN A, (242D) 


i READ PORT C 


7351 C85F 


88718 


BIT 3, A 


CHECK INTR OF A TO SEE IF DIGIT HAS BEEN LOADED 


7353 28FA 


86726 


JRZ,DVE 


; IF NOT, LOOP UNTIL IT DOES 


7355 18E2 


88738 


DJNZDVC 


;ONCE IT DOES RETURN TO DVC AND READ IT 


7357 


88748 DVOHH 


EQU* 


-THIS ADDS DECIMAL POINT IF DVH IS SET TO 28 MEGOHMS 

Program continues 
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7359 2886 88768 


JRLDVLST 


THEREFORE, SKIP THE NEXT STEP 


735BDD23 88778 


INC IX 


POINT IX+7 RT NEXT BYTE IN STRING 


735D DD36872E 88788 


LD <IX+?) J 2EH 


LOAD DECIHRL POINT INTO STRING 


7361 89798 OVLST 


EQU* 


ROUTINE TO READ IN COMMA AT END OF STRING 


7361 DD23 88888 


INC IX 


POINT IX+7 AT THE LAST BVTE IN THE STRING 


7363 D036872C 88818 


LD (IX+7),2CH 


LAST BYTE IN STRING MUST BE fl COMMA 


7367 88828 DVF 


EQU $ 


CHANGE STRING TO SINGLE PRECISION NUMBER 


7367 DDE5 88838 


PUSH IX 




7369 El 88848 


POPHL 


POINT HL AT THE START OF THE STRING 


736A 3E83 88858 


LDfl83 


TELL TRS-88 THAT IT IS A STRING 


736C32AF48 88868 


LD <48AFH),A 


BY LOADING 83 INTO 48AFH 


736F C06C8E 88878 


CALL8E6CH 


CALL SINGLE PRECISION CONVERSION SUBROUTINE 


7372 88888 DVG 


EQU $ 


TINE TO RETURN TO BASIC 


7372 Fl 88898 


POP flF 


RESTORE REGISTERS 


7373 DOE1 88988 
7375 D9 88918 


POP IX 
EXX 










7376 C9 88928 
72F1 88938 
88888 TOTAL ERRORS 

BUFFER 72F8 88178 
CTRL 738C 88228 
Dvfl 732688448 
DVB 7338 88518 88488 


RET 
END DVH 




The instruction DJNZ DVC 
not only executes this jump, but 
also decrements the B register. 
Once this register reaches zero, 
all of the digits have been read 
and the program proceeds to 


DVC 7339 88568 88538 88738 




step 740. 


DVD 7346 88648 88588 






Steps 740-780. If the DVM was 


DVE 734F 88698 88728 






set to 20 megohms, then the 


DVF 7367 88828 






decimal point has not yet been 


DVG 7372 88888 88398 






loaded into the string. Bit 1 of 


DVLOOP 7328 88488 88438 






the C register will still be high 


OVLST 7361 88798 88768 






since step 640 was never exe- 


DVH 72F1 88118 88938 






cuted. This is checked in steps 


DVOHN 7357 88748 






750 and 760 and, if necessary, 


DVON 7318 88368 






the decimal point is loaded into 


(EXT 7381 88188 88168 


Program L 


i sting 2 


the string in steps 770 and 780. 
Steps 790-810. The string 



now high. 

The second time around, the 
program again finds bit 4 low 
and reads the second digit into 
the string while rotating the D 
register to the right once more. 

After this rotation, bit 4 in the 
D register is high and the pro- 
gram reads it into its proper 
place in the stored string. After 
reading the decimal point into 
the string, the index register is 
incremented so that the next 
digit does not replace the deci- 
mal point. Then steps 600-630 
set the D and C registers to zero 
to avoid the possibility of read- 
ing any other decimal point into 
the string. 

Steps 640-730. Before reading 
the digits, the D register is 
rotated to the right to set up the 
next check for the decimal 
point. The index register is incre- 
mented in step 660 and the first 
digit is finally loaded into the 
string in steps 670 and 680. Port 
A contains the four-bit BCD digit 
from the voltmeter in bits A(0) to 
A(3). 



Since the digit must be stored 
in the string as an ASCII charac- 
ter, the upper four bits must con- 
tain 0011. That is, for example, 
the ASCII character 34H corre- 
sponds to the number 4. 

Fig. 1 shows that this has 
been accomplished by handwir- 
ing bits A(4) and A(5) to + 5 volts 
and bits A(6) and A(7) to ground. 
The remaining digits are ac- 
cessed after the first digit in se- 
quence. The strobe read by 
STB(B) occurs only for the first 
digit. 

The differentiated strobe 
pulses from the remaining digits 
are ORed using the simple diode 
OR gate, D1-D5. The output of 
this gate is read at STB(A). 

Steps 700-730 check bit 3 of 
Port C to determine if INTR(A) 
has been set high and loop until 
it is. Once this interrupt request 
has been set high, it signifies 
that the data from the next digit 
has been loaded into Port A. The 
program jumps back to DVC to 
check the decimal point and 
read the digit. 



must be terminated with either a 
zero or a comma. Since the ap- 
pearance of in the string 
causes the BASIC interpreter to 
think that the end of the line has 
been reached, the comma, 2CH, 
is stored in the string in step 720 
as the last byte. 

Steps 820-870. The BASIC pro- 
gram can make little use of this 
string of characters that has 
been stored in the string. More- 
over, Radio Shack does not real- 
ly tell you how to return the 
value of the reading to the pro- 
gram. It would be possible to ob- 
tain the value by finding the ad- 
dress of the stored string using 
VARPTR and then PEEKing at 
the addresses to obtain the 
value. 

But, astonishingly, the single 
(or double) precision conversion 
subroutine located in the op- 
erating system does all the 
work. Since only five digits are 
involved here, single precision is 
sufficient. It is first necessary to 
point the HL register to the start 
of the string in steps 830 and 
840. Then, the subroutine needs 



to know that this is a string, not 
an integer or double or single 
precision number, and steps 850 
and 860 load the number 03 into 
memory location 40AFH for this 
purpose. Step 870 calls the rou- 
tine at 0E6CH in ROM which 
converts the string into a single 
precision number. Were it nec- 
essary to convert this string into 
a double precision number, the 
program would call 0E65H. The 
remainder of the subroutine 
restores the registers and re- 
turns to the main BASIC pro- 
gram. 

If the subroutine has been 
called by the statement X = 
USR(O), then X will equal the 
single precision value of the 
number read by the voltmeter. 
The BASIC program needs only 
to know that the readings are in 
volts, milliamperes and kilohms. 
Reading the Level II manual 
gives no hint that a single pre- 
cision number can be returned 
in this way. If anything, the im- 
plication is that only integers 
can be returned. Nevertheless, a 
single precision floating point 
number is returned. 

Using the Program 

There are two major advan- 
tages to the interface as con- 
structed here. The first is that 
the TRS-80 truly becomes a 
scientific instrument capable of 
storing and analyzing data, 
while allowing programs to be 
written in a high level language. 

By imbedding the subroutine 
into BASIC, the major portion of 
the program can be written in 
BASIC which has all of the vir- 
tues of a high level language in 
the ease of displaying data, writ- 
ing strings, and creating pro- 
grams. 

The second advantage is re- 
lated to the first. By writing the 
subroutine as a string in a 
BASIC statement and storing 
the entire program on disk or 
tape, it may be accessed at any 
time for use by another program 
that you may be writing. 

A library of subroutines such 
as the one described here may 
be prepared not only for reading 
data from digital voltmeters, but 
also for reading analog-to- 
digital converters, executing 
visual displays or even perform- 
ing mathematical iterations.! 
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WE WILL NOT BE UNDERSOLD 




16K MEMORY UPGRADE KITS 2for$85 $45 

for TRS-80" Apple II. (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 

Letter Quality High Speed Printer 

Includes TRS-80* interface software, quick 
change print fonts. 55 cps. bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2579 
R.O. with Tractor Feed $2679 KSR with Tractor Feed $2995 
779 CENTRONICS TRACTOR FEED PRINTER $969 

Same as Radio Shack line printer I 
737 CENTRONICS FRICTION & PIN FEED PRINTER $799 

9x7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER $629 

7x7 matrix Same as Radio Shack line printer II 
P1 CENTRONICS PRINTER $269 

Same as Radio Shack quick printer 
PAPER TIGER (IP440) 

Includes 2K buffer and graphics option 
TI-810 Faster than Radio Shack line printer III 

Parallel and serial w/TRS-80* interface software 

with upper and lower case and paper tray $1599 

OKIDATA Microline 80 Friction and pin feed $559 

Tractor Feed, friction, and pin feed $679 

EATON LRC 7000 + 64 columns, plain paper $299 

ANADEX DP 9500 $1359 DP-8000 $825 

DISK OPERATING SYSTEMS 

PATCHPAK #4 by Percom Data $ 8.95 

CP/M* for Model I. Zenith $145* for Model II. Altos $169.00 

NEWDOS Plus 40 track $ 99.00 

NEWDOS80 $135.00 

ACCESSORIES 

HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 
30 seconds. Diskettes absorb loose oxide particles, fingerprints, 
and other foreign particles that might hinder the performance of 
the drive head Lasts at least 3 months with daily use. Specify 
5V4"or8" $20ea/$45for3 

FLOPPY SAVER: Protection for center holes of 5V* " floppy disks 
Only 1 needed per diskette. Kit contains centering post, pressure 
tool, tough 7-mil mylar reinforcing rings. Installation tools and 
rings for 25 diskettes $11.95 

Reorders of rings only $ 7.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob- 
lems (crc). Improves reliability This plug in unit comes fully 
assembled and tested $29.95 

RS232 $84.00 

DISK-DRIVE EXTENDER CABLES: Fits all mini-disk drives 

$16.95 
SIX (6) PRONG ISOLATOR $54.00 

AC FILTER/6 PRONG POWER STRIP $39.00 

DISK DRIVE CABLES: 2 drive $29.00 4 drive $35.00 

DUST COVERS: TRS-80/Apple $ 7.95 

PLASTIC DISKETTE HOLDER $ 8.00 

RF MODULATOR: Adapts video to TV $35.00 

TRS 80 A OTHER MYSTERIES $18.95 



DISK DRIVES 



$314 



CAT MODEM Originate and answer same as 

Radio Shack Telephone Interface II 
LEEDEX MONITOR Video 100 
ZENITH Color Monitor 
SANYO Model VM 4509 Monitor 



$148 

$119 
$379 
$179 



^ ^^^ 40 track. 102K Bytes Fully assembled and 

*» 3Hf tested. Ready to plug-in and run the moment 

™ I^K* you receive it. Can be intermixed with each 

™ ^wk other and Radio Shack drive on same cable 

JUf TRS-80* compatible silver enclosure 90 day 

( ^^H warranty One year on power supply External 

card edge included. 

FOR TRS-80* 

CCI-100 

CCI-280 

CCI-800 

For Zenith Z89 

CCI-189 5VT. 40 Track (102K Bytes) add-on drive $394 

Z-87 Dual 5 ''4 " add-on drive system $995 

DISKETTES — Box of 10 (5 % ") - with plastic library case $24 

8 ' double density for Model 1 1 (box of 10) $36 



5V4-. 40 Track (102K Bytes) for Model I 
5% ', 80 Track (204K Bytes) for Model I 
8" Drive for Model II ('/» Meg Bytes) 



$314 
$549 
$795 



* 939 COMPLETE SYSTEMS 



ALTOS 64K. DD. SS. 2- Drive. 1MB 

TRS-80* Model II-64K 

TRS-80* LEVEL II-16K with keypad 

TRS-80* Expansion Interface 

APPLE 16K 

HEWLETT PACKARD HP-85 

ZENITH Z89, 48K all-in-one computer 

ZENITH Z19 

TELEVIDEO 912B $745 

ATARI 400 $489 

APF M1000 $99 

MATTEL INTELLIVISION 



$3995 

$3499 

$689 

$249 

$989 

$2999 

$2555 

$740 

920B $769 

ATARI 800 $769 

IM-1 $499 

$249 



SOFTWARE FOR THE TRS-80* 3K1 



INTELLK1ENT TERMINAL SYSTEM ST »-M BY 
LANCE MIKLUS Enable* a TRS W lo act aa a dial 
up lerm.nai on any ttandard tone sharing network 
Proyidae a TRS 80' with control key. ESC Key. 
Repeat Hey Rub Out Key Break Key tun upper and 
io«er caae aupport aeiectabte printer output and 
program letectebie nantmittion 'atea ItJO 

CCA DATA MANAGEMENT SYSTEM Automate you< 
information pr oc essing task* You can create a hie o< 
cuetomer i n formation, qwcluy and easily add delete 
or update recede, *eercn a trie keep a t*e m order of 
the »eiue m any field and print record* and labe* m 
an> des-red aequence or from |U st a part of a Me 
Require* tt* trs 60 and ye or.»e 174*4 

SIM SYSTEM* 

WtSfO W* tode.ed Sequential Acceat Method 
(ISAM) for the TRS f» Model I A muet for anyone wnt 
•no, buainea* program* Eliminate weale d rMfc apace 
from dwect record processing SpM aecond acceee to 
any record Acceu data record* matantty «* alpha 
numeric key eg Part NR uq code or aaguanbaay n 
as ce nding key aaouenca Adovmodrfy recorda i any 
order Accea* up lo mree Mas par program — Fit** 



may be spread over multiple diss* Ma ch ine language 
proce**mg trom your bee* program Utility program 
to convert direct tiles to INSEO 80 format MS M 

FULLY INTERACTIVE ACCOUNTING PACKAOE 
ISAM (INSEO 801 bee ad include* General Ledger 
Account* Payable Account* Receivable and Payroll 
Syatem run* (land alone or co ordmaied 0VL' at 
ueer* option Based on Oaboma accounting method 
" . TRS-S0 2 or 3 dnve* N'A CA 



RsquireatfK trs 
Oanarsl Lestjsr 



*.H. 



MaPayakta 



Osborne boohs Rao. d as additional documentation 
120 aa 

SXVENTORY Raquraa 32K TRS 10 i dm* SIM 

Mttmm Cauabie term BASIC va USA Sort* Ran 
dom Oak Files Oisk to Osk tort t*ne* - 350 
• 36 eac* KMO record* m 8 minutes 3800 
i Q m inute* Machine language procaaamg 
Up to 36 sort key* sscendwka/tsjacenoYng UWiiy to 
burtd BASIC program Rune under NCYVDOS *48** 



CP/M BASED SOFTWARE for 
Zenith, Altos, Radio Shack, Apple £££ 



M0 SOFTCANO PON APP1X your key to Mure soft 

ware expansion Get the beat of both worn* Apples 
8603 and COM Z (0 PtugmtnecardandgelaZBO 
Support* Apple language card and as Apple panphar 
*>• Comee wrih aat of three manual* SMS 

CCI TELNET VERSION S * ..»-•.„-., *u>- Ral -*jr- 

wnch enable* rrxcrocomputar ueer* to communicate 
both with Large Mainframe* and other rmciucom 
outer* Eit*n*rv* command* make rt ueefui m many 
appkcalion* where commun<calion between com 
putar* •* neceaeary Powerful terminal mod* enabling 



ueer to aeae a* data from a season on ova* Com- 
pletely CPrM compatib** MuSaple comnunicetion 
protocol* *upporied Abie to i ra neter Maa m boffi 
dwa cs one without protocol where the other macrwva 
doe* not aupporl any protocol Eitenane ON 
SCREEN hatp Source coda provided 1MB 

**KROP**0-WONO STAR: Menu dnven im— ' word 

Casemg system tor ue* with eianderd tatmniekj 
formatting parlor med on acreen Facmtiaa tor teit 
paginate, page ryumner mattty. center and underscore 
Ueer can print one document *tue (anuftanaouefy 
editing a second '-* ""—n -rurti n*nti*sf aanirf 
and replace ReadvVme to other tart Maa. blocs 
move etc Raqwas CRT terminal with r'rtuwii 
curaor poerlioning ue* 



dealer (national/international) inouiries invited Send for FREE Catalogue 



The CPU SHOP . 

TO ORDER CALL TOLL FREE 1-800-343-6522 

Massachusetts residents call (617)242-3361 

For detailed technical information, call 617/242-3361 

Hours: 10AM-6PM(EST)M-F(Sat. till 5) 

"TRS-80 is a Tandy Corporation Trademark * Digital Research 



5 Dexter Row. Dept M10M 
Charlestown, Massachusetts 02129 

Massachusetts residents add 
5% sales tax 

Quantities on some items are limited 




maste' I IWQI 



HOME 



A residential heating and insulation analysis. 



Cold Comfort 



Dan Keen 

Dan Laughlin 

Rd 1, Box 432 

State Highway 83 

Cape May Courthouse, NJ 08210 

j\ rmed with a few facts about 
^■your home, this program for 
the Level II will determine how 
much money you spend a year 
on heating, what the size of your 
heater should be, how much you 



can save if you add more insula- 
tion and how many years until 
the cost of the additional insula- 
tion pays for itself. It is a simple 
program with fairly accurate re- 
sults. 

Using the Program 

First the programs ask the 
delta temperature in Fahrenheit 
for your area, which is the aver- 
age maximum difference be- 



tween inside and outside tem- 
peratures. 
Next, you are asked to input 



therms. To arrive at this figure 
you must use the chart which is 
displayed on the screen and in- 



FIRST ANNUAL COST = $1800.27 

NEW ANNUAL COST = $1701 74 

ANNUAL SAVINGS = $98.52 

WHAT WAS THE COST OF ADDITIONAL INSULATION? 300.00 

IT WILL TAKE 3.045 YEARS TO PAYBACK THE COST 



Sample Listing 2. 



ENTER TEMPERATURE DIFFERENCE (IN DEGREES FAHRENHEIT)? 80 

ENTER THERMS (FROM CHART) FOR YEAR IN 100.000 BTU'S? 2 

ENTER FLOOR AREA (IN SO. FT.)? 1200 

ENTER FLOOR R? 11 

MAXIMUM HEAT LOAD FOR FLOOR IS 6545.40 BTUS/HOUR. 

ANNUAL HEAT LOAD FOR FLOOR IS 218.182 THERMS/YEAR. 

ENTER CEILING AREA (IN SO. FT.)? 1200 

ENTER CEILING R? 19 

MAXIMUM HEAT LOAD FOR CEILING IS 3789.47 BTUS/HOUR. 

ANNUAL HEAT LOAD FOR CEILING IS 128.316 THERMS/YEAR. 

ENTER WALL AREA (IN SO. FT.)? 1220 

ENTER WALL R? 11 

MAXIMUM HEAT LOAD FOR WALL IS 6654.55 BTUS/HOUR. 

ANNUAL HEAT LOAD FOR WALL IS 221.818 THERMS/YEAR 

ENTER WINDOW AREA (IN SO. FT.)? 120 

ENTER WINDOW R? 1 

MAXIMUM HEAT LOAD FOR WINDOWS IN 7200 BTUS/HOUR. 

ANNUAL HEAT LOAD FOR WINDOWS IS 240 THERMS/YEAR. 

ENTER DOOR AREA (IN SQ FT.)? 40 

ENTER DOOR R? 2 

MAXIMUM HEAT LOAD FOR DOOR IS 42 BTUS/HOUR. 

ANNUAL HEAT LOAD FOR DOOR IS 140 THERMS/YEAR 

TOTAL HEAT LOSS = 27928.4 BTLTS/HOUR. 

TOTAL ANNUAL HEAT LOSS = 930.947 THERMS/YEAR 

HIT ENTER TO FIND ANNUAL COSTS? 

WHAT TYPE OF FUEL DO YOU HAVE? (0)IL (E)LECTRIC (G)AS E 

COST OF KWH OF ELECTRIC? .066 

ANNUAL COST = $1800.27 

HIT ENTER TO DETERMINE PAYBACK TIME IF MORE INSULATION IS ADDED'' 



Sample Listing 1. 



Program Listing 1. 

8 CLSiPRIKTtti'CaaiflTING INSULATION PROFIT fflRGINS 

58f**mtM.M' 

188 IffWENTER TDfERftTlK DIFFERENCE (IN DEGREES FIWEKEIDM 
118 CLSiPRWT'EMTER TrERtt (FROfl CHART) FOR VttR IN 188,688 BTU'S 1 , : 

115 GQSUB2888 

116 PRIMTKi "; : INPUT TH 

118 as 

128 IIWT'ENTER FLOOR AREA (IN Stt FT. )M» 

138 HWT'ENTER FLOOR R •;* 

148 6QSW1888 

158 PRINTOKIrlll HEAT LORD FOR FLOOR =Mfc * BTU'S/rO* ' 

168 PRINTfHIA HEAT LORD FOR FLOW ='*' TrBW/YEflR. ' 

178 KtttAtfH 

188 PRINTINPUT'ENTER CEILING AREA (IN Sft FT. )';A 

138 IIWT'ENTER CEILING R ';R 

288 608J61888 

218 PRINT'lfKirifl rEAT LOAD FOR CEILING =';» ' BTU'S/rOR ' 

Program continues 
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INTERACTIVE 
FICTION 

The Literature of the Future — 
Here Today 

If you like fiction you II lore 
Interactive Fiction — tales told on a 
computer, so that you, the reader, 
become a character in the story! 

For TRS-80 with DISK and }2K 

(TRS-80 is a trademark of Tandy Corp) 



Six Micro-Stories 

A ii< it ut introduction to Interactive Fiction 
Become a financial tycoon, a W\l'-/I spy. and 
more . . .'. SIS 00 

His Majesty s Ship "Impetuous" 

You are the captain of a ship of- the -line in 
the glorious days of 'fighting sail . . 520 00 

Two Heads of the Coin 

)ou are confronted with a psychological 
mystery that taxes your imagination to the 
utmost .... 520. 00 



INTERACTIVE FICTION 

HOX MS 
INVERNESS CA 94937 

(Calif residents add 6 "■■ tax) 



^429 



S2SC? Qj 




Our SO /SO 
INTERFACE 
lets you connect 
your Radio Shack 
TRS 10 - Model 1 
to the IBM Electronic Typewriter Mod 50, 60 or 7S. 
Aside from yielding the best looking printouts and 
listings you'll ever sec. our system lets you center 
titles, underline words t phrases, justify numerical 
columns. Indent text and more from your own pro 
grams and most others. Right justified proportion- 
ally spaced typesetting Is even possible with the 
IBM50! The most cost effective word processor 
ever, (this ad is an example) *250°* 



SOFTWARE also available for any TRS80: 

SUPERDIR - displays a menu like directory In DOS 
from which you can RUN or KILL any program, dis- 
play updated FREE space & print the display, all 
with single key commands. In fast acting Z80 coda, 
only $1«.»5 (DOS). 

INMOD3 easily used Z80 system program that can 
give any BASIC program professional keyboard 
entry. Blinking cursor, upper/lower case, user 
defined Input length, repeat keys t single key- 
stroke control codes. Makes INKEYS obsolete; 
saves 1000 bytes over BASIC equivalent; for the 
rankest amateur! $14. 95 (L2 or DOS) . 
INMOD3 Plus - same but works with Percom "Speak 2 
Me": each character is spoken as entered! $19.95 

• • * INTRODUCING our new MXI0 FIRMWARE 
Interface and Modules. Software now In hardware 
form; utilizes the unused 2K lower mem. Write or 
call. VISA t MC. Dealers encouraged! 

HEIIiUIX 

PO Box 8775 

Universal City, CA. 91608 

213-«75-99»9 

Micronet* 70250,321 



THE BOOKKEEPERS 



FOR INFO CALL (603,-447-2745 



Full Charge Bookkeeper-48K, 3 DRIVE, w/ALPHA $199.95 

Intermediate Bookkeeper— 48K, 2DRIVE & Printer $189.95 

Cheap Bookkeeper-32K, 2DRIVE & Printer $175.00 

All Above Arc Daily Journal— G/L Systems 

Hex Code Converter, Loan Payment Finder, & 

Amortization Table, 16K, 1DRIVE & Printer— ALL 3 $29.95 

STURDIVANT & DUNN, INC. ^82 

BOX 277. 124 WASHINGTON ST.. CONWAY. NH. 03818 



Please note: Our CRT SCREENS have been purchased by thousands 
of individuals, the Department of the Navy, several government agen- 
cies, and dozens of the country's top corporations and universities. 

• Give your CRT the luminous green characters found on the very expensive 
computer systems 

• Add a professional look to your system and your programs 

• Dramatically improved contrast tor easier reading and improved graphics 

We manufacture an optically correct 1/8" piexiglas' screen that mounts easily 
over the CRT on your video monitor This is a quality accessory that enables your 
TRS-80" monitor to produce the luminous green characters identical to those 
found on expensive terminals For business applications this means enhanced 
appearance and reduced eye strain for the hobbyist graphics are brighter and 
bolder The screen may be easily removed- no modification to monitor 



Screen for Model I . . . $19.95 

A Screen for Model II . . . $24.95 

14 , VISA Mastercharge 

National Tncor. Inc / 3335 Greenleaf Blvd Kalamazoo Ml 49008/ 616 375-7519 



We ship within 
24 hours 
30-day money 
back guarantee 



INTELLIGENT 
TERMINAL 

Use vour TRS-80* as a dlol-up terminal on any 
standard Hmeshare system. Includes control 
keys. Print command lists data on printer. 
Store commond writes dato to disk file. Write 
command reads disk file ond outputs to RS232 
interface MM9 

AMMONAL SOFTWARE AVAILABLE: 



ACCOUNTS RECEIV ABLE 



(495 



$495 



Maximum 9000 customers with up to 3000 trans- 
actions per customer per billing period. In- 
cludes customer status reports, past due 
billings, mall list, etc. Reports may be run at 
any time as often as desired. High-gualifv, pro- 
fessional software. 

GENERAL LEDGER 

For medium sized business. Designed and 
proven impossible to unbalance books. IRS ou- 
ditable. Up to 9 deportments. High-quollty. pro- 
fessional software. 

PAYROLL $495 

For up to 120 people per year. Some high-qual- 
ity, professional software. 



MAIL LIST 



$9.95 



Basic, no-frills program. Easy to use. Lists all 
(or range of) addresses. Prints 4 lines bv 30 
chars on standard 3V?" x 15/16" label. 

UNILOGIC ^423 
P.O. Box 160 
PARIS, KY 40361 

(606) 987-2678 

(606) 987-4310 

(32K TRS-80' with disk drive required.) 
•TRS-W Is a trade mork of Tandy Corp. 



If you're serious 

about the stock market, 

you need 

Tickertec" 




Watch 48 to 400 of your favorite 
stocks without a15 minute delay. 

Tickertec'" is a computer program that dis 
plays the NYSE or AMEX tickertape on your 
TRS-80"" Model i or both exchanges as an 
option on the Model m You see every traae 
as it is reported by the exchange and track 
the last ten trades, tickertape reported 
volume, and high and low limits on the 
stocks you are watching. Tickertec pro- 
gram prices start at SI, 000. 00 with many 
optional features available including hard 
copy and portfolio management systems 
Programs may be purchased for cash (i e . 
hard dollars) or payment can be arranged 
m the form of discounted brokerage com- 
missions (i e Soft Dollar Software'") Ex- 
change fees are extra Call for FREE bro- 
chure TOLL-FREE at (800) 223-6642; in New 
York call (212) 687-0705; or circle the 
reader service number 

MaxUlc& „«, 

( onipany Inc. 

6 East 43rd Street. NY., NY 10017 



■ Reader Seme*— see page 22t 
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228 (WflfllR HEAT LOAD FOR CEILING =*; AH; ' THERKS/StfK ' 

238 K2=H:A2=flN 

248 PRINT: WUT'ENTER HflU. flRER <IN Sft FT. )';A 

2S9 IffUT'ENTER MRLL R a ;R 

aneosuun 

278 PRWT'rfttlrlH HEAT LOAD F(R HALLS =';H; " BTU / 9HXfc VPRINT'AMUL f£flT LOAD FOR MRU =';flK ' THERMS 
A0R' 

288HWI.AWW 

298 PRINT: IffWENTER HINDON AREA (IN Sft FT. )';R 
388 INPUT-ENTER HINDON R";R 

310 GostJB ieee 

328 PRINT'rfKIrtlf HEAT LOAD FOR MIfCCHS ■";* ' BTU'S/HMJR VPRMHHtR r£AT LOAD FOR WINDOWS ='; Art ' 

THEIWS/VB* , 

338H4^:fH=AH 

146 PRINTINPUT-ENTER DOOR AREA <IN SO. rT^A.INM'EHTERDOOR R';R 

3S8G0SU61888 

368 PRINT'rHXIrlll HEAT LOAD FOR DOOR =';H;' BTU'S/HOUR ': PRINT' AWiflL HEAT LOAD FOR DOOR -'M ' THERMS 

/TOR' 

378H5=H:fl5=flH 

388 H s tt*H2*H3*H4+H5:AJHil*fi2*fl3*A4+A5 

398H=H*(.i««):AH=flH*(.i«AH) 

488 PRINT'TOTAL HEAT LOSS *';Hi ' BTU'SrtOR '.PRINT'TOTAL ANNUM. HEAT LOSS =';Hfc ' THERHSttAR ■ 

418 PRINT: INPUT-HIT ENTER TO FIND ANML C0ST5';» 

428 CLS:PRINT1«RT TYPE OF FUEL OO VOU HM?' 

438 PRINT"<0>IL 

435 PR1NT'<EX£CTRIC 

448 PRINT'flDffi 

442 PRINT03LORK143); :FORHTO258:NEXT:PRINT03L " '; :F0R9=1TQ258:NEXT 

458 2$=MY$:IFZ$="G0T0442 

455 IF Z$='0* GOTO 588 

456 IF 2W GOTO 688 

457 IF 2$='G' GOTO 788 

459 G0T0428 

mmmmmm 

588 CLSJNPl/T'COST OF 12 FIEL OIL PER GALLON'; C 

518 AC=flH«C*. 71 

528 PRINT-AMia COST='.; :PRINTUSINGW,AC:G0T0888 

688 CLS.INPUT'CQST OF KMK OF ELECTRIC =';C 

618AOflH«C*29.3 

628 PRINT'flNMR COST?'; .PRINTUSINGW;AC:GOT08e8 

788 CLS:«WTmT FOR ONE CUBIC FOOT GftS »'iC 

718AOAMM88 

728 PRINT'ANJUL COST=", :PRINTUSING»; AC 

888 PRINT-HIT ENTER TO DETERMINE PffiWX TIME IF MORE INSULATION ADDED'. NfUTZf 

885E=E*1:1FE=>3END 

886 IFE=2THENG0T0838 

818 CLS:ZZ=flC 

828 IFE=lfiOT0188 

838 CLS.PRINT'FIRST AMUAL COST *\ :PRINTHSINGM*;ZZ 

848 PRINT'fEH AMR COST *'i :PRINTUSINGr»;AC 

858 IFflOZZPRINT'NEN COST IS MORE! DON'T DO ITI'.BD 

866 NOZZ-AC.PRINT'Ama SAVING ■') :PRINTU5INGW;NC 

878 PRINT:INPUT-NHRT HAS THE COST OF ADDITION! INSHrTTION';AI 

898 P6=Hl/NC 

988 PRINT-IT HILL TAKE \^i' OS TO PfWKX THE COST. ' 

Program continues 



put the efficiency of your heater 
and the number of degree days. 
Your meter man should have 
both of these figures. 

Locate the number of degree 
days on the Y-axis of the chart. 
Now move to the right until you 
hit the curve with the percent ef- 
ficiency of your heater. Note the 
number on the X-axis (from 1 to 
8) and use it to ENTER THERMS. 

The area and thermal resis- 
tance (R) of the floors, walls, 
windows, doors and ceilings are 
entered. Typical R values are: 1 1 
for 3 1 /2-inch standard fiberglass 
insulation; 19 for 6-inch stan- 
dard fiberglass insulation; two 
for storm or insulated windows 
and doors. Exact values should 
be obtained from local building 
suppliers. 

To account for cracks and 
openings that allow warm air to 
escape, heat load is calculated 
using 10 percent for the infiltra- 
tion factor. It is assumed that 
this is a standard house of aver- 
age quality construction, with 
evenly dispersed windows and 
no solar aid. The heat load fig- 
ure represents how much heat 
you must put into the home to 
maintain the delta temperature 
inside. 

To find the annual heating 
cost, you are asked what kind of 
heat you have. Type O, E or G, 
but do not hit ENTER. Respond 
to COST OF FUEL in dollars, 
such as .85 rather then 85c per 
gallon. 

To computer the money saved 
by adding insulation and the 
number of years for the invest- 
ment to pay for itself, the pro- 
gram will again ask you areas 
and R values. This time you will 
enter adjusted R numbers at the 
locations where you want to add 
extra insulation. 

Modification 

A sample run follows. The 
chart is not shown which ap- 
pears in the program at ENTER 
THERMS. 

In Sample Listing 2 the com- 
puter again asks for areas and 
thermal resistances for ceiling, 
floors, etc. This time let's 
change the R value in the ceiling 
to 30 to represent an addition of 
insulation. ■ 
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from PROGRAM MA 

HI-RESOLUTION GRAPHICS FOR THE TRS-80 




LOWER CASE 

The 80-GRAFIX board includes 

two sets of lower case characters 

at no additional cost. 




DEMONSTRATION PROGRAMS 

The 80-GRAFIX board is supplied 
with a Character Generator software 
and several demonstration programs. 




REAL-TIME GRAPHIC GAMES 

With the 80-GRAFIX board you can 

write exciting real-time games using 

BASIC. 





FINALLY. AT LAST. . . 

HI- RESOLUTION GRAPHICS is available for your 
TRS-80 computer system. The 80-GRAFIX board from 
PROGRAMMA International. Inc. gives your TRS-80 high 
resolution capability that is greater than the Commodore 
C8M/P6T or even the revered APPLE 1 1. 

80-GRAFIX gives the TRS-80 an effective screen of 
384X192 pixels, versus the normal 127X192 for the 
TRS-80, 80X50 for the CBM/PET. or the 280X192 of an 
APPLE II. As an added feature. 80-GRAFIX offers you 
lower case characters at no additional cost. Of course, you 
can also create your own set of up to 64 original characters 
using the supplied Character Generator software. 

The 80-GRAFIX board is simple to install (note that this 
voids your Radio Shack warranty), and programming is 
done through BASIC. 80-GRAFIX opens up a whole new 
realm of software development and excitement never 
dreamed of for the TRS-80! 



y" w*> 




EASY INSTALLATION 

The 80-GRAFIX board is simple to 
install and fits inside the TRS-80 case. 



INVERSE VIDEO 

The 80 G RAF IX board allows you to 

do inverse video to high-light your 

screen displays. 




CHARACTER GENERATOR 

The supplied character generator 

software allows you to create your 

own character set of up to 

64 original characters. 




GRAPHICS GALORE 

The 80-GRAFIX board and 

the supplied Character Generator 

allow you to become an artist. 




ELECTRONIC DESIGN 

The 80-GRAFIX board has unlimited 

application in Electronic design 

and Education. 




80-GRAFIX HI RESOLUTION 

Finally, the only means to protect 

your computer investment is to order 

an 80 GRAF IX board TODAY! 



Available exclusively through PROGRAMMA at the cost of $149.95 

Please check with us for availability prior to ordering 

VISA and MASTERCHARGE accepted 

TRS-80 is a registered trademark of the Tandy Corp. ^21 




EXCITEMENT & FUN 

Open up a new realm of software 

development with the 80 GRAF IX 

board. 



PROGRAMMA 
INTERNATIONAL, INC. 

3400 Wilshire Blvd. 

Los Angeles, CA 90010 

(213) 384-0579 • 384-1116 • 384-1117 



1868 \W*h/k:Mm)At:9Em 

29» F0RX=6TO7:F0RV=13TO44:SET(X,V):f€XTY,X 

2018 F«X*T055:£T(X,44):IEXT 

2828 6$=' !..!..!.. !..!..!..!..! 

2838 PRIMTK&Gi .PftMtt24..fo ■fWNTtt8&G*i :PfcJNTW&G$, PRINT85ifr,fo ■PMWKtt 6$, 

2M8 PRINTK44/Gli :PMMW88,flfc :PRIHW72,Gfc PRINTW&Gfc 

2858 PRIMTW66, '1 2 J 4 5 * 7 8"; 

2K8LL=25fc 

2870)«=18 

2888 F0HWTO18:PRIIimL»fc:U»li^:»WflH:«a 

2898 SETG7. #) :SET(3fc 48) :SET(ft 3S> : SET(44 3> :SET(«t 38> SET(^ 38) SET(42, 3»:SET<C 38) SET(43, 37) :SET<44, 3?) :F£KX=45T04?:SET(X 

,36):ICXT 

2188 FORXM8TOM:Sn(X,35>:ICXT:F0RX=«TO55Sn()C34):»CXr PRIHTP723, W, 

2118 X=18: V=48:FOI»=1T07:SET(X, V) :SET(X*L V) :X=X*2: V=V-l:f£XT 

2128 F0RX=38T033:SET(X,34):fCXT:SET(34,33) Sn(3S33>:S£T(3&S2):bETG?/32):FORX=38T04i:Sn(X,31>:«XT:SET(42,38):SBT(43,38> 

2138 SET(44,29):SET(4S29):FORX=46T049:SET()C28):lfXT:SET(58, 21) :SET(5L 27):FOcX=52T057:SET(}C26)7€XT :PRIWT»41, "2»;'; 

2148 X=36:Y=24 

215BRJ«Wrai2:Sn(X,V):J{=Xn:W^l.lCXT:SET(3&24):Sna4,25):Sn(3a 

T(27.10>-S^(2&38>:SCT(2&32):S^(2^32):S^(2^33>:SET(2L14>:SET(2e.35>:PRIIfri21tr a 6n!^ 

2168 X=34 : V=13 : F0KN1TO4 SET(X, V> SET t)C V+l ; X=X-1 : V=V+2 : «XT : X=3i : V=22 : FORO=1 T015 : SH()C V) X=X-1 : V=V*1 «XT PRINTK17, "4W£"; 

2178 SET(2& 13) X=28: Y=i4:F(l»=lT06:SETO0 V) :X=X-1 : V=Y+1:«XT X=21 V=21 :F0»=1T0?:SFJ(X, V) :SET(X, W) : V=V+2:X=X-1 :KXT:PRINTKK, '88 

Fi 

2188X=26:V^:F0^rO8:SET(X,V):X=X-l.Y^l:)€)ff:X=19:V=2e:F0l^ 

2198 PRMM8L 'DEGREE [ JfiiTER'; :PMWB4& 'DAYS I EFFICIENCY'; rtMNtt 1 IN [VPRllffK&'lWS I';: 

2288 PRM8744,STRIMe$(22,94)i PRMWSa 'PCRHS (188,888; WITS'; PMM872, ■ PER SO FT PER YBKV 

2219 X=84 V=32 : F0WMTO12 : SETCX, V) : X=X+i V=V-1 : ICXT RETURN 



HieDAIA-TRANSlOOO 



A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

*FOR YOUR TRS-80 WITH OR WITHOUT 
EXPANSION INTERFACE. 



Features: 

• 300 Baud 

• 143 characters per second 
printout 

• Reliable heavy duty Selectric 
mechanism 

• RS-232C Interface 

• Documentation included 

• 60 day warranty -parts and 
labor 

• High quality Selectric printing 
Off-line use as typewriter 

• Optional tractor feed available 

• 15 inch carriage width 



Also works with Ex- 
atron's Stringy Floppy, 
for fast loading of pro- 
grams. 

HOW TO ORDER 
DATA-TRANS 1000 

1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 

DATA-TRANS 

2. All orders are shipped 
F.O.B. San Jose, CA 

3. Deliveries are immediate 




Desk and table top models also available. 
For orders and information 

DATA-TRANS 

2154 CTToole St. *m 

UnitE 

San Jose, CA 95131 

Phone: (408) 263-9246 
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MAGNETIC MEDIA DISTRIBUTORS » 

596 Taylor Way Belmont, California 94002 (415) 595-0684 

FLOPPY DISKS FOR ALL COMPUTERS 



Flip Sort 

DISK STORAGE SYSTEM 



Keeps dust 
off of disks 



Built in 
plastic file 
separators 




Formed from 
transparent 
smoke colored 
acrylic 



50 to 60 Disk 

capacity 



For Mini-Disks s 34 95 
For 8" Disks $ 44 95 

plus $3.00 shipping for each 
Flip Sort™ 

DEALER INQUIRIES INVITED 



r A" DISKETTES 

Diskettes available in Soft Sector. 10 or 16 hole Hard 

1 99 100 UP 

Single Side Single Density (Certified 35 tracks) J J. 85 S 2.H0 

Single Side Double Density (Certified «0 tracks) J 3. 75 J 3.55 

Double Side Double Density (Quad Density) J I. 51) J 1.30 

Single Side Double Density (Certified 77 tracks) $ I. 00 S 3.80 

8" DISKS 

Single Side Single Density (Soft Sectored) $ J, to S 3.20 

Single Side Double Density (Soft Sectored) J |.e>0 J 4.40 

Double Side Single Density (Soft Sectored) J | y5 J 4. 75 

Double Side Double Density (Soft 'Sectored) J 5. |0 i I. 90 

Single Side Single Density (Hard Sector 32 hole) S 3.60 S 3. A0 

Single Side Double Density (Hard Sector 32 hole) $ a. 00 S I. 80 

Single Side Single Density (Hard Sector 32 hole) S A.65 S 4.50 
(MRX 651 compatible OD holes) 

We stock VERBATIM. WABASH, KVBfc. KBYUNB t ATLANTIS 
Disks and Diskettes at I.Uto . LOW, prices. Write for our mini 
catalogue. 

VINYL DISK SLEEVES for 5 1/H and 8" Disks S 9.00 lOpak 

PLASTIC LIBRARY CASES 8" SA.50 5 I H" i 

FLOPPY SAVER (Hub Reinforcing Ring* 

5 !/•■ with applying tool S 14. 95 pk of 2S Refills S 7. 95 

8" with applying tool * /6. 95 pk of 25 Refills J S 1(5 



CALL TOLL FREE TO ORDER 

800 227-7362 

IN CALIFORNIA 415 595-0685 





model 





madel-1, lBh Level E ES Bfl c |aa 

We accept check, money order or phone 
orders with Visa or Master Charge. 
(Shipping costs added to charge orders). 



64K 3450 00 

26-4002 



visa CHARGE IT 



Cain p UtErS Unlimited 

1524 OAK HARBOR ROAD FREMONT OHIO 434?0 



UlS-33E-Uflfll 

" - 321 Collect 

tp$.3Q i --> T orp 



■ Reader Service— see page 226 
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CONSTRUCTION 



An inexpensive hardware mod 

for those who want both Level I and II capability. 



Two BASICS 

Are Better Than One 



Allen W. Erickson 
13868 Far Hills Lane 
Dallas. TX 75240 



If you are contemplating an up- 
grade of your TRS-80 Level I to 
Level II BASIC, you're probably 
also wondering what to do 
about all the Level I programs 
you've accumulated or written. 

If you already own a TRS-80 
Level II, you may be wondering 
how you can run Level I pro- 
grams on your machine. A quick 
look through 80 Microcomput- 
ing and other personal comput- 
ing magazines reveals a great 
many Level I programs that have 
not yet been converted to Level 
II and perhaps never will. 

You can rewrite the programs 
yourself, but that's too much 
work. Besides, you may not have 



the source listings. And it's not 
very practical to change the 
Level I and Level II ROM chips 
every time you change program- 
ming languages. 

The Switch Between 

The obvious solution to these 
problems is to have both Level I 
and Level II BASIC installed in 
your machine, with some means 
to switch between them. Such 
modifications have been pub- 
lished before, but in every case 
I've seen, the mod required print- 
ed circuit trace cutting, piggy- 
back components, wire unsol- 
dering and resoldering, etc. 

The modification described 
here requires absolutely no 
alterations to the CPU board 
and, if you have the single-chip 
BASIC I ROM, less than five 
dollars in parts. 

A note of caution: This mod 
will work only with the single- 
chip BASIC I ROM and CPU 
boards with separate chip se- 
lect lines to pin 20 of the two 
ROM sockets (Z33 and 134). 
Some early TRS-80s may not 
have separate lines. If in doubt, 
check with your dealer. 

If you are upgrading your 
Level I machine to Level II, be 
sure to keep the Level I BASIC 
ROM. If you already have a Level 
II machine or your Level I ROM 



has two chips, you will have to 
acquire the single-chip ROM. My 
dealer quoted a price of $29.95 
for the chip. 

If you are familiar with digital 
logic, the following paragraphs 
will help you understand the 
logic behind the modification. I 
also highly recommend that you 
get a copy of the TRS-80 Tech- 
nical Reference Handbook 
(Radio Shack Catalog No. 26- 
2104). It's well worth the $10 for 
anyone interested in the hard- 
ware side of microcomputing 
and do-it-yourself maintenance. 

Theory 

Most of the ROM and RAM ad- 
dresses and peripheral devices 
in the TRS-80 are selected by 
memory mapping. That is, each 
device is assigned addresses in 
the 65K range of possible mem- 
ory addresses tor the Z-80 CPU. 
For example, the Level I ROM 
occupies address spaces OOOOH 
through OFFFH. Level II ROM 
occupies OOOOH through 
2FFFH. RAM is allocated to 
4000H through FFFFH. 

Addresses 3000H through 
3FFFH are used to map TRS-80 
peripherals, including the dis- 
play (3C00H through 3FFFH) 
and keyboard (3800H through 
38FFH). There's a lot of unused 
address space in this range and, 



someday, I'm going to figure out 
a use for it. 

In order to select the appropri- 
ate 4K segments of address 
space, the TRS-80 uses a three 
line to eight line decoder (Z21 in 
Fig. 1) to translate the most sig- 
nificant hex digit of the address 
(bits A12-A15). The 3 translation 
is used on the CPU board for pe- 
ripheral device selection. The re- 
maining seven translations are 
fed to a 16-pin DIP socket (X3), 
which is used for memory map- 
ping. 

Plugged into socket X3 is a 
programmable DIP shunt. The 
DIP shunt is nothing but short- 
ing bars between pins 1 and 16, 
2 and 15, etc. To program the 
DIP shunt, you merely break the 
appropriate shorting bars, re- 
sulting in an open circuit. 

The "outputs" of the DIP 
shunt are ROM A*, ROM B* and 
RAM* (the * is Radio Shack's 
way of indicating a logical NOT 
or active-low condition). ROM 
A* is used as a chip select line 
to ROM socket Z33 and ROM B* 
as a chip select line to ROM 
socket Z34. 

RAM * is used to select the on- 
board RAM sockets and covers 
the address range 4000H 
through 7FFFH. Memory ad- 
dresses 8000H and above are 
off-board (i.e., in the expansion 
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TRS-80*- CONDENSE 

Thi Ultimate in BASIC 

Compnssion Utilities ^ 

'• Rfltasi 1.3 Ntw Avillikli '• ^9 



Write BASIC programs using single statement lines for ease 
of maintenance 

Write BASIC programs with unlimited remarks and comments 
to improve program readability and documentation 

— AND STILL GET — 
OPTIMUM USE OF MEMORY — FASTER PROGRAM 
EXECUTION 

Compresses programs up to 70% of original size 

Improves execution time by as much as 30% 

Creates multiple-statement program lines 

Blank compression 

Remark and comment deletion 

Renumbers GOTO. GOSUB. THEN. ELSE, and RESUME 

statements which reference deleted line numbers 

PLUS THESE NEW USER REQUESTED OPTIONS: 

- Retention of low numbered remark statements 

- Checkpoint / Restart Facilities 
• Phase 1 work file 



Milil I $21.95 

(Diskette) 



Model II $24.95 

(Diskette) 



INTERNATIONAL SOFTWARE ASSOCIATES 

P.O. Box 14805 ^87 
Omhi. No. 68124 



Tandy Corporation* 



MKHOSPIII) 
TRS-SO SPFII) UP MODIFICATION 

THE BEST ON I HI MARKl 17 

Simutek's Mu ro-Speed im reuses c omputer 

operating speed fn 50". 



1) Speeds up your TRS-80 from 1 77MZ to .i hefty 2 66 MZ 1 

2) Shuts down during dtsk or cassette I/O to end lost pro 
grams, then turns back on automatically when disk or 
cassette I is finished (Provided, of course, it was on to 
begin with) 

3) Connects to keyboard L.E D and blinks when unit is 
operating Stops blinking when turned off! 

4) Comes with illustrated instructions (Some soldering 
required) 

5) Average person can install in 10 20 minutes' 

6) All work is done in hardware' Absolutely no software 
drivers needed! 

7) Operates with any TRS 80. (except Model II) works with 
TRSDOS, NEWDOS or any other operating system or 
software Works with RS 232 and telephone modems' 

8) Comes completely assembled and ready to install 
All wires are stripped, switch installed' 

There are no hidden extra costs to you! 

9) May be turned on or off at any time' Even during program 
execution' 

10) Money back guarantee" 



order U2000 Micro Speed Mod 

We accept Visa Master Charge Money Order 

(C O D. S3 00 extra) Send orders to 

Simutek. P.O. Box 13687 Z. Tucson. AZ 85732 

Name 

Address 

City 



29.95 

Check 



State 



Zip 



Phone order* welcome 24 hours! (Nt) SIS- 1 149 Simutek offers a numbei ninth. 
fine pr.xlu. is especially foi TRS si) s! Send foi "FREE" i dialog TRS 8" i« a I'M - 
Radio Shack A Tandy Corp Anzona residents add 4 sales u 

NO C'HAKC.I I OH SHIPPING 



1$ 



RONDURE COMPANY 



the computer room 



SPECIAL 

Printer for your 
Microcomputer 




GETERMINET 
300 PRINTER 

Pin feed— 9" paper 



• to "**.r.t i 

• •-. 

• coda 

• RS233 

• 30CPS 

• Upper A w>*e"r »v 

• &r»tf*P-"*rj - 
Shipping f*******a*n«"*« l'5 00 

(US4MJ) 

(good working condition) 



Will run on serial RS232 port of 
most micros including TRS-80. 



$450 00 



WE HAVE FLAT PACK 
ACOUSTIC 



Modem 
pickup 




$19 



b0 



USED FANS 





NEW 

POWER 

SUPPLY 

$25.00 

SV at 3 Amp 
l.'Vitfc Amp 
12V at 3 Amp 



MufJ.n -8.00 
-400 




USED 

POWER 

SUPPLY 

$15.00 



SV at 12 Amp 
16V at 6 Amp 
6v at 2 Amp 




NEW 

POWER SUPPLY 

i AC DC Brand) 
."-.'■ IJi $20 00 
Mottot2 15V& 24a $3000 



MICRO SWITCH KEYBOARD 

USLO OUT LOO'- MICE 




ASCII 



$40.00 

(With Print) 




USED 
OMNITEK 



$90.00 Sale 



ORDERING INFORMATION 

We --hip the aame day »/e tecran»a a o arl •Had eteaah or ee ea w i order Teaaai 

add SS tale* U« Writ* tof our CATALOG ol many part*, terminate, pontes*, ate 

All nam* luftiact to -rn»iet»i*» Your money returned it *e am out o* woe* Man 

Older fiouTJ 9-4 Monday thru **Hj'»dav icioaeo Fnoavi 



SHIPPING INI-OHMAT ION: 
Modems S300ee<' 

• 
Foreign Order*.: Add appropriate trelgnt or postage 
wa now ta*e Miner Lharge ana vi*a o'der* Specify 'uil ncmoer. 
bank numper ano expiration data. 



■Reader Service— see page 226 
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OKIDATA PRINTER 

The Best Printer in the World for the TRS-80! 

We'll Stake Our Reputation On It! 



Look at th* Features! 

1) 200 million character head 
warranty' Better than any 
competitor! 

2) Works under the most demanding 
business applications! 

3) A "Real" 9x7 DOT Matrix Impact 
Printer! 

4) 80 characters per second' 

5) Full upper and lower case! 

6) Double width characters' 

7) Supports TRS30 Graphics/ See 
Illustration (These graphics are 
exactly the same graphic codes as 
the TRS 80s No special software 
required! 

8) Connects directly to TRS-80 with 
standard cable' 

9) Friction & pinteed. use roll paper, 
stationary or regular data paper 1 

10) 6 or 8 lines per inch 

11) 80 and 132 columns 

12) Quiet operation 




Actual photo of printout from Oktdata 
Printer! From Sanutek's EJecrnc Artist 
rrogram 

This a the finest pnnter you can buy 

at any price tor your TRS 80 

Regular List Price 

$850.00' 

Tractor Feed Option 

$ 150.00! 

Special Simutek 

Customer Price Only — 

$599.00 

(Tractor Feed $125 00 F.imi 



( ataloq * 

9000] Okidata Microhne 80 

W0Q2 Tractor Feed Option . 
91411 Cable For TRS 80 Keyboard 
91401 Cable For Expansion Interface 
94401 Cable For Model U TRS 80 
We Accept VISA 



S599.00 
125 00 
55 00 

l'l IKI 
39 00 



Ma*lerchar9« Check* Monev Order* 
orlCOD S3 00 Extra) 
NO TAX ON OUT OF STATE ORDERS' ' 19 
Free Shipping fri U S 
Send Order* To SIMUTEK. P.O. Box 13687-Z Tucson. AZ 85732 



Zip. 



City Stat* 

Phone order* welcome 24 hour*! (M0) 528-1149 Simutefc of/ers other fine produc H 
'or TRS 80 's Send /or free catalog' Amona residents add 4 1 *- sti/es tan 
TMS-aO I. A I M ..i H...I:.. tTlllll A. l..~K Corp 



tide***' PT - ! 






Features: 

e SERIAL PRINTER PORT 

e HIGH-SPEED TAPE SYSTEM 

e 32K MEMORY 

e KEYBOARD DEBOUNCE 

e MOUNTS IN KEYBOARD 

e HIGH GRADE PCB 

• DOCUMENTATION 

price $49.95 

A4M S4. for en* car* or#er» 
Add SS. for C.O.D. ortfm 

DALTEX SYSTEMS *m 

5308 PRINCE 

LAKE DALLAS.TEXAS 75065 

817-497-2910 



interface). Note in Fig. 1 that 
A15* AND RAS* (row address 
select) are used to enable all on- 
board memory translations. 

ROM A* (pins 7 and 8 of X3) is 
used in a Level II machine to 
select the outrigger circuit 
board containing the Level II 
BASIC ROM chips. 

If you follow the wiring of the 
DIP shunt in Pig. 1, you will see 
that ROM A* is low (active) for 
translations of 0, 1 or 2. ROM B* 
is also low in this configuration, 
but not necessary for Level II 
ROM selection. 

By now, you can probably see 
the necessary changes taking 
form. If the single-chip Level I 
BASIC ROM is in socket Z34. 
and we can somehow change 
the programming of the DIP 
shunt translation to ROM A* 
or ROM B* at will, we have all 
the necessary ingredients. 

We don't have to worry about 
the 1 and 2 translations, since 
they will always select ROM A* 
(i.e., Level II ROM), and the Level 
I ROM will never reference ad- 
dresses in that range. 

Modification 

Assuming that you have the 
single-chip BASIC I ROM, the 
only other parts you will need 
are a SPDT switch, a 16-pin DIP 
header (Radio Shack Catalog 
No. 276-1980) and three pieces 
of flexible hookup wire six to 
eight inches long. Any SPDT 
switch, such as a good sub- 
miniature toggle switch (Radio 
Shack Catalog No. 275-61 3). will 
do. I used a three-strand ribbon 
cable for the wire. 

Fig. 2 illustrates the wiring of 
the DIP header and switch. The 



procedure is as follows: 

1. Cut three six to eight-inch 
pieces of hook-up wire or ribbon 
cable. Trim Vt inch of insulation 
from each end and tin the leads. 

2. Connect one lead (center of 
the ribbon cable) between pin 10 
of the DIP header and the center 
pole of the SPDT switch. Solder 
both ends. 

3. Connect one lead between pin 
6 of the DIP header and one of 
the remaining SPDT switch 
poles. This is the Level I posi- 
tion. Solder both ends. 

4. Connect the last lead between 
pin 9 of the DIP header and the 
remaining SPDT switch pole. 
This is the Level II position. 
Solder the switch end only. 

5. Connect a wire jumper be- 
tween pins 8 and 9 of the DIP 
header. Solder both ends. 

6. Connect a wire jumper be- 
tween pins 7 and 11 of the DIP 
header. Solder both ends. 

7. Connect a wire jumper be- 
tween pins 2 and 15 of the DIP 
header. Solder both ends. 

8. If you have a 16K machine (or 
larger), connect wire jumpers 
between pins 3 and 14, 4 and 13. 
and 5 and 12. Solder all ends. 

This completes wiring of the 
DIP header and switch assem- 
bly. Now, on to the installation: 

9. Disconnect all cables to the 
keyboard unit and lay it upside- 
down on a nonmarnng surface. 
Remove the six Phillips screws 
in the bottom. 

10. Holding the case top and 
bottom together, turn it over and 
carefully lift off the top. Be care- 
ful of the power-on LED. 

11. Carefully raise the keyboard 
assembly and fold it back. Do 
not strain the interconnecting 



412 - 

413 - 
A 4 • 



Ml 
74LSI36 



Xa 



»0M *• (Z33) 
•ROM B» (ZS4) 



Fig, 1. Memory Mapping in the TRS-80 Level II. 
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4 MHz TRS80* 

MODEL I UPGRADE 

PLUG COMPATIBLE 
PROCESSOR 

• DOUBLES PROCESSING POWER of Level I 
and II by increasing speed 2.25 times to equal 
Model II. 

• RELIABLE 4 MHz OPERATION USES Z-80A 
- not a mere clock speed up. 

• EASY TO INSTALL - plugs into expansion 
port. 

• COST EFFECTIVE - costs less than 5% of 
typical system price. 

DIMENSIONS: 13" L 3 Vk " H 2V*"W 

COLOR: Grey 

POWER REQUIREMENTS: 1 20 VAC 



Send check for: 



$200.00 



MicroCompatible Inc. •.<■■■■,« includes shipping 
P.O. Box 107 and handling 

Scaly Mt., N. C. 28775 (70 4) $26-2782 

'Registered Trademark of Tandy Corp. 



for the TRS-80 from Micro -Mega 



The Original GREEN-SCREEN 




The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 

Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver- 
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 

The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 



THE GREEN-SCREEN 

Add $1.00 for postage and handling. 



.$13.95 



Terms: Check or money order, no CODs or credit cerds, please. Add amount 
shown for postage and handling to price ot the item. All items shipped within 48 
hours by first class or priority mail Virginia residents, add 4% sales tax. 
t^29 



HI-RESOLUTION 
GRAPHICS FOR TRS-80* 




INTRODUCING: 

E/RAM 



E/RAM Graphics is a unique hardware/software package, which will integrate high- 
speed high resolution graphics into any Leve' II TRS-80 system E/RAM hardware is a 
fully plug-compatible box. which installs in minutes and requires absolutely no 
modifications to the TRS-80 system E/RAM software is a compact, relocatable set ol 
utilities which provides the user with easily accessible graphics tunctions For instance 
the user pokes the end point coordinates of a line into certain locations, does a USR call, 
and an optimized dot-raster line is automatically drawn on the screen at very high speed 
(less than 10 milli-seconds for a medium length line) 

E/RAM does not require the purchase of an additional monitor CRT The high-resolution 
graphics video is syncronized with the TRS-80 video and appears on the screen with the 
normal TRS-80 display. Alphanumerics. TRS-80 graphics, and E/RAM high-resolution 
graphics may be displayed simultaneously or individually 

E/RAM hardware contains its own 6144 byte video memory, which provides a true 256 x 
192 matrix of Independent graphic elements (E/RAM is NOT a programmable character 
generator type graphics system Character generator systems have serious limitations 
in full screen graphics applications.) 

E/RAM will operate with or without an expansion interface and with any standard 
memory configuration (4k through 48k) 

E/RAM is fast. "E/RAM' is an acronym for Extended Random Access Memory, a very 
short description of the Patent-Pending method of I/O employed by this device, which 
gives it memory-mapped speed without interfering with the memory space used by the 
TRS-80. 



The installation of E/RAM will not affect 
normal operation of the TRS-80 High 
resolution ON/OFF is under program ot 
manual control (a switch is provided) An 
expansion card edge connector is provided 
so that other peripherals may be used on 
the TRS-80 bus. 



E/RAM software package is compact (less than 1000 bytes), fast, easy to use. and very 
flexible. A relocating loader is provided The user can delete unneeded routines if more 
memory space is required. Lines can be drawn as fast as 13 per second using BASIC USR 
calls and as fast as 200 per second using assembly language programs 

Routines usable through USR ot BASIC, and of course an assembler CALL are 

INIT Sets up display 

PLOT - Plots a point 

READ - Reads a point from the screen 

BLACK - Sets drawing mode to black (off) 

WHITE - Sets drawing mode to on 

CLEAR - Clears the high-resolution graphics screen 

LINE - Oraws a line 

As an example, after the utilities package is loaded and you desire to draw a line, the 
following sequence of BASIC instructions could be executed 

U=USR(0) Return the communications area 

POKE-IM.XO Provide the beginning X coordinate 

POKE U*3.Y0 Provide the beginning Y coordinate 

POKE U*5,X1 Provide the ending X coordinate 

POKE U*7.Y1 Provide the ending Y coordinate 

V=USR(4) Draw the line (Current speed is 

approximately 13 vectors/second) 

The complete E/RAM package is available for only $349.95, and includes case, power 
supply, cables, software cassette, and complete documentation 

To order, or for further details, write or call: 




VERN STREET PRODUCTS 

114 West Taft 

Sapulpa, Oklahoma 74066 

Phone: (918) 224-5347 



►^432 

We handle a full line 
of Radio Shack products 



Dealer inquiries are invited. 

Terms: COD Welcome, check, money order. Master Charge, or Visa 

Delivery Stock to 60 days 

E/RAM was designed, and is manufactured by KEYLINE COMPUTER PRODUCTS. INC 

13 East 6th Street. M/C 200. Tulsa. Oklahoma 74119 

"TRS-80 is a registered trademark of Radio Shack a Tandy Corporation 



•Reader Service —see page 226 
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Ab IKS-80 ( OMFAIIBN DISK DKIVI S jfb 
** AT (»Kf Al DkSCOl.MS" "^ 



• These MPI drives are completely compatible with Radio Shack's and 
may be mixed and matched! (i.e. you may use Radio Shack drives and 
MPI's together with no problems' They are totally compatible with 
TRSDOS, NF.WDOS, or any other TRS-80 software!) 

• These MPI's have doors that close and keep dust out 1 

• These MPI's have auto diskette eject' 

• These drives are one of the lastest on the market 5 miliseconds 
versus Radio Shack's 40 miliseconds' 

• These drives come complete with power supply and case and are ready 
to use immediately They arc c ompafbk' with Radio Sruic k's disk i able 
or you may purchase our cable 

• Dual drive is same as two drives but uses only oik- diskette' Save money 
on expensive diskettes' It may be used as drive t) and 1 , 1 and 2 or 2 and 3! 
This is a fantastic buy' 

• SAVE $116 (Smqle drivel or $451 (Dual drivel 
Over Radio Shack's single drive prices' 

WE SHIP FAST! ORDER YOUR DRIVE TODAY!!? 

Order « 

8000 MPI Single Drive 384.00 

8001 MPI Dual Drive 549.00 

8002 4 Drive Cable 39.95 

8003 2 Drive Cable 24.95 

8005 TRSDOS Manual and TRSDOS 2, 3 19.95 

8006 NF.WDOS* (includes editor assembler that 
works with tape or disk, disassembler, super/ap. 
base variable reference, renumber, disk commands 
from basic, screen to printer command. 

and much more 99.95 

8016 NEWDOS 80 and NEWDOS- ("NEW" NF.WDOS' 

and more 149.95 

8007 TRS 80 Disk and other mysteries by 

HC Pennington gives explicit descriptions 

ol TRSDOS. NEWDOS. SUPERZAP, DEBUG elc 22.00 

8008 Ten pack diskettes 29.95 

HIHW Single diskettes 2.99 

8010 Disk holders (hold ten each) 2.99 

Please add $5.00 per drive for shipping & handling 

No lax on out of slale orders" 

We accept Visa Master CKarop Monev Orders Checks iC O D $300 exir.,1 "" 19 
Send orders !<• Simuiek. PO Box 116872. Tucson. AZ 857.12 

Name 

Address 

City Stale Zip 

Phone orders welcome 24 hours! (BOO) 321 1 14* Foreign orders add $20 postage 
and handling per drive TRS 80 is a TM of Radio Shack A Tandy Corp 
Arizona residents add 4 . sak's tax 



THE 

SCFIWffiE 
DIRECTORY 

A Comprehensive Guide to Programs 

Now, you can have access to hundreds of 
computer programs, quickly and easily. 

The Software Directory lists available programs 
lor major home and small business computers, including 
Apple. . Atari. , .North Star. . . Radio Shack.. .PET. . .CP/M 
Systems and more. 

Indexed lor last and easy reference, Directory 
categories include games, education, utilities, home 
accounting, and professional business programs. It's 
organized according to computer type, so you can find 
the programs designed for your computer, fast. 

The Software Directory describes each program, 
and lists the minimum required system, program price, 
ordering information and vendor address. 

The Software Directory has all the information you 
need lor ordering any of the hundreds of software 
programs available. To get it, send a check or money 
order for $9.95 to Software Central. We'll send you a 
software reference book you'll use time and again. 



Sc 



Software Central 

P.O. Box 30424 Dept. M 

Lincoln, NE 68503 
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ribbon cable. 

12. Remove the five rubber sepa- 
rators. Remember where they 
were. 

13. Carefully remove the CPU 
logic assembly together with 
the keyboard assembly and turn 
them over to the component 
side. 

14. Remove the DIP shunt at X3 
(near the expansion interface 
edge connections) and plug the 
DIP header/switch assembly in 
its place. Make sure it is plugged 
in correctly. 

15. If the ribbon cable from the 
Level II board is plugged into 
socket Z34, carefully remove the 
plug and insert it into socket 
Z33. 

16. Make sure the single-chip 
BASIC ROM is positioned cor- 
rectly and carefully insert it into 
socket Z34. 

17. At this point, you'll have to 
decide where and how to mount 
the SPDT switch. I drilled a hole 
near the center of the rear apron 
of the case. Make sure the wire 
will reach the switch position 
when the PC board is reinstalled 
in the case. 

18. You may want to check out 
the computer before replacing it 
in the case. See Checkout and 
Operation. 

19. Reassemble the unit by re- 
versing the above procedure, in- 
stalling the switch as you go. Be 
sure that the five rubber sep- 
arators are on the posts under 
the keyboard assembly. If you 
mixed up the screws, the short- 
est ones go in the holes near the 
front of the keyboard, the mid- 
dle-sized screws in the two cen- 
ter holes and the long ones in 
back. 




Checkout and Operation 

Connect the power supply 
and display cables. Put the 
switch in the Level II position 
and turn the power on. The video 
should display: 

MEMORY SIZE? 

If the display is: 

READY 



the switch is in the Level I posi- 
tion. 

If the display is garbage, turn 
the power off, wait a few sec- 
onds and turn the power on 
again. If the display is still gar- 
bage or clear, turn the power off 
and recheck all your wiring. 
Make sure the DIP header, 
BASIC I ROM chip and ribbon 
cable connector from the Level 
II board are properly oriented in 
their sockets. 

Now, turn the power off and 
switch to the other Level posi- 
tion. Wait a few seconds and 
turn the power on. The display 
should now be the alternate ini- 
tial message. If Level II worked 
but Level I does not, the problem 
is likely in the Level I ROM chip, 
its orientation or the wire from 
the Level I position on the 
switch. 

You'll have to turn power off 
each time you change levels. If 
you just throw the switch, the 
CPU usually goes out to lunch. 
The manual reset won't recover. 

The reason for pausing each 
time you turn the power off and 
on is to allow time for the power- 
on reset capacitor to dis- 
charge.! 
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PARTIAL SCHEMATIC 



Fig. 2. Switch/Header Assembly. 
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Games from BIG FIVE will 
turn your computer into a 

SUPER NOVA 



TRS-80 
HOME ARCADE 

METEOR MISSION GALAXY INVASION 




■ OSJ 






"Huge ASTEROIDS have invaded the 
galaxy* Your meaton is to destroy tham 
and the alien saucers before they de- 
stroy you! Out 9 1 top selling game 1 

$14.95 16K Level I er II 



"The second Big Bang has occurred 
and the galaxy is fuH or stray meteors 
and asteroids Can you survive to dock 
your ship with the space station?" 

$9.95 *K Level I or II 



The newest and most exciting Invaders- 
type game yet! Smooth sound effects, 
sharp graphics, and the Flagship" aien 
from Super Nova combine to make this 
our finest TRS-80 game! 

$14.95 16K Leveller II 



BIG FIVE SOFTWARE CO 

P O Box 9078-186 • Van Nuys. CA 91409 ^ w 



Al gamaa P lOSO by a* Hogiw A J** Konyu 

TRSeO » a tratfamar* <* Tandy Corp 

Whan ordamg apacaV Lav* I or N 

PkMM add *« €» »o» ftandteig. CaM in add B\ 

10% dMcount lor two oamaa. AH 3 to» 134 00 

OaaJar mqutnaa mutad 



LYi\nco>^ 

makes your TRS-80 
a whole new ~ 
animal. j 

lynx Isn't |u»t a telephone coupler. 

LYNX is a one-piece total telephone linkage 

system for TRS-80 Level I and II computers It 

contains aN the functions you need to tap The 

Source. Engage your business computer. Play 

games with a computer friend Or do nearly 

anything you wish. 

Best of all . LYNX costs only $239. 95' . A mere 

fraction of what you used to have to pay for 

equipment to do the same job 

LYNX. To get your paws on one. call or write: 





D 



Torrr 

Phoaa TiT/Mi nil 



EMTROL ^ n 

SYSTEMS, INC. 

LANCASTER PENNSYLVANIA ITWtt 



'. i ./ ',' '.-- 



iWateoma 

■ acVVtoaan 
] aaatah 




-- Heitot* frrvc* M#0«O?/?9 
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APPLICATION 



Genetic counsel from your TRS-80. 



Genotype 



Albert Rauber M. D. 
Department of Pediatrics 
69 Butler St., S. E. 
Atlanta, GA 30303 



Prospective parents faced 
with genetic problems must 
make their own decisions. Only 
they can balance the risks and 
benefits of pregnancy, abortion, 
contraception, sterilization or 
adoption. 

Their physician will often tell 
them what the odds are that a 
child would have a particular 
birth defect or would carry the 
trait. But these statistics come 
from large samples, and can be 
misleading. No woman will have 
enough pregnancies in her life- 
time to demonstrate the odds. 

This program gives the pa- 
tient a more realistic view of 
probability as applied to human 
genetics. It uses four examples: 
•The general inheritance of an 
autosomal recessive gene that 
requires a contribution from 
each parent. ("Autosomal" re- 
fers to chromosomes other than 
those that determine sex.) 
•Hemophilia, which Illustrates 
the workings of a gene carried 
on the special chromosomes 
that determine sex. 
•Sickle-cell disease, which dif- 
fers from other autosomal re- 
cessive genes in that we can 
test for it even when it causes no 



disease. 

•The four major blood types, 
which are combinations of two 
genes, each of which expresses 
itself as a single gene and 
neither of which may be present. 
The program is written on a 
TRS-80 Level II in BASIC and 
runs on 16K. It comprises 8357 
bytes. 

The Program 

Statements 300-360 select 
topics from a menu. 1000-1200 
pick the genotypes of each 
parent for the recessive inheri- 
tance example. 

1210 sends the program to 
20000, a subroutine to print and 
label a conventional pedigree 
tree. A second branching at 
20040 and 20070 goes to subrou- 
tines at 30000, which fill in the 
male and female symbols to in- 
dicate affected or carrier states. 

20302 defines the number of 
children to be born. 20305 com- 
bines the parents genotypes, 
and branches to appropriate 
lines. 20307-20329 calculate the 
probabilities using the random 
number generator. 20332 counts 
the children, and 20329 deter- 
mines sex. 

20334 branches to a subrou- 
tine that defines the x,y coor- 
dinates for printing the next 
child on the family tree. Line 
20440 directs the program to 
graphic subroutines, which print 
the symbol appropriate to sex 
and genotype (30018-30450). 



Line 20470 lets you repeat the 
experiment or return to the 
menu. 

The other examples use the 
same graphics subroutines but 
differ in their calculations. 

The hemophilia (x linked re- 
cessive) program considers only 
two genotypes (G) and the two 
sexes (R), which are determined 
by serial RND (X) statements to 
produce four different out- 
comes in lines 2130-2160. 

The blood type example, 
beginning at line 3000, uses 
string functions, since blood 
type names are actually con- 
catenations of the gene names 
(A.B.O). Although sex has 
nothing to do with the inheri- 
tance, I've kept the symbols and 
terms to enhance realism. 

Line 3010 summarizes a basic 
information review. Lines 
3110-3170 ask for the paired 



genes of each parent. Lines 
3250-3210 randomly select 
which gene each parent will fur- 
nish to the conceptus (C$) in line 
3320. 

Lines 3330 and invoked sub- 
routines print and label the fami- 
ly tree, with genotypes for the 
blood groups. 

The sickle-cell routine at line 
4000 follows the same basic pat- 
tern as the blood group routine, 
but with different text. 

Repeated runs compress time 
and let you simulate many 
families of varying sizes, giving 
a more accurate feel for the 
odds and stakes involved. 

Biology teachers can modify 
this program for classroom use 
by removing the medical refer- 
ences and using sweet pea 
flower colors, guinea pig coat 
markings or other characteris- 
tics. ■ 



Program Listing 1. 



5 CLS 

10 PRINT"COPYRIGHT 1979 ALL RIGHTS RESERVED. ALBERT RAU 

BER DECATUR, GA.":INPUTZ$ 
100 CLEAR 
110 CLS 

200 PRINT CHR$(23) 

210 PRINT8468, "GENOTYPE" : FORI-1TO1000 : NEXTI :CLEAR 
212 CLS 

PRINT"SELECT THE MODE OF INHERITANCE FROM THIS LIST 

.":PRINT 
PRINT'ENTER THE NUMBER OF YOUR CHOICE." 
(1) AUTOSOMAL RECESSIVE" 
(10) "(2) X LINKED RECESSIVE (HEMOPHILIA)" 
(3) AUTOSOMAL DOMINANT (BLOOD TYPES) 

Program continued 



300 



310 

320 PRINT TAB(1 
330 PRINT TAB(1 
340 PRINT TAB(1 
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TUBE 

The Ultimata Buffered Editor 
for TRS-80 Disk Systems 

TECO like, 21 edit commands, direct 
cursor control, block move, multiple in- 
put lines, file size limited only by 
available disk space. This is A FULL 
SCREEN EDITOR UTILIZING CURSOR 
CONTROL. 



(On TRS-80 Disk with Manual 
Also available for TRS-80 



$40.00 



SBASIC Structured Basic Pre- 
processor $50.00 

•BASOPT Basic program optimization 
program $20.00 

JSJSJ~/J, 

313 Meadow Lane 
Hastings, Michigan 49058 

(616) 945-5334 
(l)ralrr inquiriet invited) 

VISA & MASTERCHARQE ACCEPTED 

' rflS 80 '* j trademark of 'j"0( Co>p 



HEATH H14 
TRS 80 

NO SOFTWARE 
REQUIRED 

Interface mount! In H14 printer or In 
TRS-80 EI. May bo used with RS 
printer Interface cable. Uses the 

eortware driver In the Level 2 ROM. 
No more software conpateblll ty 

problems. Works with Elec Pen, 
Scrips, Fortran, Newdos, Vtos, etc. 
The computer thinks It Is driving a.-. 
RS parallel printer. Handshaking for 
reliable full speed operation. 
S44.9S A4T with 90 day warranty. Kit 
S29.95 

REMOTE CONTROL 



Control your home with your TRS-80 1 
Ultrasonic control module plugs into 
the cassette port and controls Sears 
or BSR X-10 hone control system. 
Control up to 256 devices Including 
lights, coffee pot, stereo, or 

whstever. Software Is Included for 
Level 2 and Disk Basic. 
S24.9S A*T with 90 day warranty. Kit 
$19. 95. 



Pleaae include $2.00 Shipping and 
Handling with all orders. 



SPEEDWAY ELECTRONICS 

1554 Auburn 

Speedwey, Indiana 46224 

PHONE (317) 925 0496 
MASTER CHARGE VISA 
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*NEW* 

WILL-O-SCREEN 
The $4.98 color display screen 
for your TRS-80®(model I or II) 

If you spend any time at all in front 
of your video display, you need this 
wonderful attachment 

■ reduces eye strain & fatigue 

■ decreases glare 

■ non -electronic 

■ removable 

■ adds zip to your graphics 
• will not mar surface 

or void guarantee 

■ adds a "professional' look 
to your computer 

■ flips up 

■ mounts m seconds 

■ reduces screen contrast 

■ monitor controls unaffected 

■ no tools required 

■ money back guarantee 

Your eyes are worth it! 

■ State color 

red. gold, green, blue amber 

$4 98 each -+-$1.02 S and H 

■ Send check or MO to 
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®iraaemar* g| Rado Snack D-* oi Tandy Corp 



Omikron's Mapper + NEWDOS/80 
8" Drives for the TRS-80 



NfWDOS/M) is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8" drive. $99 plus $10 
per cable connector. 

MAPPER I adapts the TRS-80 to run the vast 
library of CP'M software as well as the TRS-80 
software. All Lifeboat Software may be ordered 
for the MAPPER I All MAPPER I CP M soft 
ware is compatible with the CP M for the Model 
II With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 



Standard features include lower case support, 
senal and parallel printer drivers, and an ad 
dressable cursor MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program forconvertingTRS-IX)S files to CP/M 
files. $199. 

WOW) PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud i Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 



HELD PROVEN DESIGNS- After one year of 
MAPPER production. Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni 
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS— Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery' 

FOREIGN ORDERS must include full payment in 
I 'S funds plus $25 for air shipping and handling 



See reviews in July 80 and August 80 BYTE By Jerry Pournelle. 




•CP; M is .i TM "I Digital Rcsesn h IRS 80 is • TM "I Tandy Corpoi 

• Rtaaer service — see page 226 
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for the TRS-80 ? 

Our model CS-2 interlace plugs into the Qume printer I/O 
and offers a Centronics connector for DIRECT CONNECTION 
from your TRS-80 parallel interface. 
Q. Which Qume? 

A. Any sprint 3 series printer 35, 45, or 55 CPS. 
Q. Software compatability? 
A. The code set is compatable with: 

Diablo 1610/1620 

Sprint 5 subset 

Scripsit works with no modification. 



Price: $395.00 shipped from stock 



Complete printer systems available. 

Example: Sprint 3/45cps with TRS-80 interface $2645.00. 



ALSO AVAILABLE 

Sprint 5 Printers RO & KSR 

Sprint 3 Twintrack 

Data Track 8 Floppy Disk Drives 

Data Track 5 Floppy Disk Drives 

Forms Tractors 

Cut Sheet Feeders 

Interfaces for Qume to Apple, Pet, HP-85 

Systems 10 Computer systems 

Supplies 

Complete service depot 



Dealer quantity discounts available. 

DATA WHOLESALE 
CORPORATION 
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700 Whitney St. San Leandro, C A 94577 (41 5) 638-1 206 



THIS PROGRAM ILLUSTRATES THE PROPOGATION 
LINKED RECESSIVE TRAIT SUCH AS HEMOPH 



341 PRINT TAB(1B)"(4) SICKLE CELL ANEMIA" 
350 PRINTe896,"":INPUTZ 
360 CLS-.ON Z GOTO 1000,2000,3000,4000 
370 STOP 

999 CLS 

1000 PRINT" THIS PROGRAM ILLUSTRATES THE PROPGA 
TION OF AN AUTOSOMAL RECESSIVE TRAIT" 

1001 PRINT6896, "PRESS ENTER": INPUT ZS 

1002 CLEAR 
1004 RANDOM 

1100 CLS:PRINT"CHOOSE A GENETIC TYPE FOR EACH PARENT":P 
RINT:PRINT 

1110 PRINT"THE FATHER SHALL BE:" 

1111 PRINT 

1120 PRINT TAB(10)"(1) NORMAL" 
1130 PRINT TAB(10) "(2) AFFECTED" 

1140 PRINT TAB(10)"(3) CARRIER" 

1141 PRINT 

1150 INPUT'TYPE THE NUMBER OF YOUR CHOICE" ;E 

1151 PRINT 

1160 PRINT'THE MOTHER SHALL BE:":PRINT 

1170 PRINT TAB(10)"(1) NORMAL" 

1180 PRINT TAB(10)"(2) AFFECTED" 

1190 PRINT TAB(10)"(3) CARRIER" : PRINT 

1200 PRINT: INPUT"TYPE THE NUMBER OF YOUR CHOICE" ;F 

1210 GOTO 20000 

2000 ' * X LINKED RECESSIVE TRAIT 

2001 CLEAR 

2002 CLS 

2003 RANDOM 
2010 PRINT" 

OF AN 
ILIA." 
2012 PRINTP769, "PRESS ENTER WHEN READY" : INPUTZS 
2014 CLS 

2020 PRINTG1B, "NORMAL MALE" 
2030 PRINT034, "CARRIER FEMALE" 
2034 X-44:Y«6 
2040 GOSUB30018 
2050 PRINT3343,"X Y" 
2054 X-78:Y-6 
2060 GOSUB 3017 4 
2070 PRINT§359,"X X" 
2080 GOSUB 30400 
2090 X-0:Y-0 

2100 PRINTP76 8,"HOW MANY CHILDREN ( 1 TO 5)"; 
2104 INPUT K 
2108 FOR Q - 1 TO K 
2112 C-C+l 

2114 ON C GOSUB 30510,30520,30530,30540,30550 
2120 R-RND(2) :G=RND(2) 

IF R-l AND G»2 THEN A«A+1:P«1 :GOTO2170 

IF R-l AND G-l THEN P-2:GOTO217 

IF R«2 AND G-2 THEN B-B+l : P-3 :GOTO217 

IF R-2 AND G»l THEN P-4:GOTO217 
2170 ON P GOSUB 30300,30018,30174,30110 
2176 NEXT Q 
2180 PRINTP7 6 8,"PRESS ENTER ":IN 

PUTBS 
2190 PRINTP768, "THERE ARE ";A;" AFFECTED BOYS AND "jB;" 

CARRIER GIRLS." 
2200 PRINT3832,"TYPE 1 TO REPEAT, 2 TO RETURN TO MENU, 

3 TO END": INPUT S 
2210 ON S GOTO 2000,212,30000 

2999 STOP 

3000 REM BLOOD TYPES 

3002 CLS: CLEAR (1000) 

3010 PRINT"THIS PROGRAM ILLSTRATES THE ACTION OF DOMINA 

NT GENES." 
3020 PRINT'BLOOD TYPES A.B.AND O ARE USED AS EXAMPLES." 

tPRINT 
3030 PRINT'THE GENE A PRODUCES ANTIGEN A; B GENE PRODUC 

ES ANTIGEN B AND" 
3040 PRINT'EACH GENE EXPRESSES ITSELF INDEPENDENTLY OF 

THE OTHER." 
3050 PRINT'O REPRESENTS AN ABSENT GENE; IF BOTH A AND B 

ARE ABSENT" 
3060 PRINT"NO ANTIGEN IS PRESENT AND TYPE O EXISTS." : PR 

INT 
3070 PRINT"A TYPE A PERSON MAY RESULT FROM GENOTYPE ■ AA 

' OR 'AO' BUT" 
3080 PRINT"THE 'AO' INDIVIDUAL WILL TRANSMIT THE *A' GE 

NE TO PROGENY IN" 
3090 PRINT'ONLY ONE HALF OF THE INSTANCES." 
3100 PRINT8896, "PRESS ENTER WHEN READY" ;: INPUTZ$ 
3108 CLS 

3110 PRINT"CHOOSE BLOOD TYPES FOR THE PARENTS." 
3112 PRINT 
3120 C-C+l: IF C-l THEN P$-"FATHER" ELSE PS- "MOTHER" : PR 

INT 
3130 PRINT'TYPE A COMBINATION OF 2 GENES FOR THE ";P$;" 

SUCH AS" 
3140 PRINT" AA, AO, BB, BO, AB, 00": PRINT 
3150 J-J+l: IF J-2 GOTO 3170 
3160 INPUT GFS: GOTO 3120 
3170 INPUT GMS 
317 2 CLS 

3175 PRINTS151,GF$ 
3180 PRINT#168,GM$ 
3190 X-44:Y-5:GOSUB 30018 Program contmuts 



2130 
2140 
2150 
2160 
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Scanned by Ira Galdklanq www.trs-8D.cnm 



OPTICAL 

FILTERS 

from 

INTERNATIONAL OPTICS 

High • grade, professional materials 
Edges are bevelled and polished 

Decreases eye • strain 
Increases readability 
Cuts down glare 
Reduces fatigue 

Specify: 

Radio Shack (8% x 11) 

Soroc 120 (8 x 10%) • Leedex 

Sony (ask about custom si2es) 



only $15.95 



••463 



MICRO BUSINESS SYSTEMS 

18325 VANOWEN #34 

RESEDA, CA 91335 

(213) 705-5999 




TRS-80© " w 
TAPE DIGITIZER 



Used by the 
U.S. Coast 
Guard and 
U.S. Navy 



'ELIMINATES CASSETTE 

loamm torn com*o 

raoaLEMs . . . EVEN 
•tYSTBr TAPES! 
'MAKES TAPE PROGRAM 

loaowo fRAcncAur m 

DEPENDENT Of VOLUME 
CONTROL SCTTHMI 
'MAKES PERFECT COMES 
OF ANY TAPE DIGITALLY 

WITHOUT USINQ com- 
pute*, ornnzto to ex- 
act REPUCA OF THE** 

SKJNAL WHILE REMOVtHO 
HUM, NOME AMD OTHER 
MINOR DROPOUTS 

•A.C POW ERED MO BAT 
TERMS CASSETTE SWITCH 
ALLOWS MANUAL OR COM- 
PUTER CONTROL OF CA» 
SfTTt RfCOROER 

•FHO TOUR CASSETTE TO 
THE TAPS DKMTB1A AND 
FEED YOUR COMPUTER 
THE EXACT DIGITAL 
WAVEFORM THE TRS-St 
GAVE TO THE TAPE WHRF 
MAWMG A COPY AT THE 
SAMCTMSEI 

■THE TAPE DIOmZER IS 
C OMPLETELY COMPATRXE 
WITH LEVEL I AMD N 



ALSO AVAILABLE WITHOUT 

CASSETTE KEMOTE 

OS/Off SWITCH 



154.95 




$59.95 



iiwuirnnciaiwm 

reee m ■»— m unmn 

i >r »r nwE.' 

■urKiiwnxjr.niiura 
lotostr ■»■ ron*w r-tm 
<a tm> ma torn rot * ma 

nmi««iimws (§./>< 
*rtii in -if 

24-tiouf phone 
(707)M7-72S7 



TRS-80™ SOFTWARE 

MONITOR «3 W995 

Disassembler, memory displays, memory mow*. March verity, 
and modify. read and write Ovtecl lap**, heaadvcimai 
arithmetic, obiect code reiocatoi unload programs lor dish, 
symbolic output tapes * 1- page instruction manual 

MONITOR M t49% 

Sam* as Monitor » 3 rxii adjrM save and read disk hies. direct m 
put and outpul ol disk sectors, send, receive or lata lo another 
computer via RS 232 C interlace symbolic disassembly on 
disk 

SMART TERMINAL. ... S4995 

Enables your TRS-oO to be used as a remote terminal lo a lime 
staring system Supports lowercase and lull range ol control 
keys Aulornalic transmission between memory and hosl com 
puler Much more 

FASTSORT iggj 

Machine-language sorting program lor use by Basic programs 
Many limes taste* than other methods' 

GAME OF LIFE U9S 

John Conway s game ol lite shows patterns evolving and 
changing jwihiy before you' eyes A dazzling demonstration 
program! 

■ASK SOFTWARE 

MAILING LIST S69 95 

Maintains mailing lisl files of over 1000 names per diskette 
Add. delete, change, find name machine language Sort, prmi 
■ <le 

SMALL BUSINESS ACCOUNTING S499i 

Baaed on Dome Bookkeeping Journal «612. keeps track ol in 
come, expenditures, and payroll for a small business of up lo tt> 
employees Daily, monlhly. year 10 dale summaries 

HOME BUDGET $4995 

Checkbook maintenance combined with records of income 
and monlhly bills Monthly and yeai lo-dale summaries show 
mq la> deductions 

DATABASE MANAGEMENT 129 1ft 

Defines tiles of any description and maintain on cassette Or 
disk Add. change, delete find sort. |uslify print line prmi 
total iieids. write 



HOWE SOFTWARE • «» 

14 Lexington Road 

New City, New York 10956 

C; TRS-80 is a registered trademark ol Tandy corp 



BEST SELLING INFORMATION 

MANAGEMENT SYSTEM IN 

MICROS TODAY!! 



SELECTOR III-C2 

■Powertul 

■Creates and Maintains Multi- key data 

bases. 
■Prints FORMATED, SORTED REPORTS with 

numerical summaries. 
■Source code supplied 
■Prints MAILING LABELS - and more! 
■Comes with APPLICATIONS PR06RAMS 

including: 

■Sales Activity ■ Expense Register 

■Inventory ■Checks Register 

■Payables ■Client/ Patient Record 

■Receivables ■Appointments 

■NAD ■library 

File management and report writing modules 
contain linkage to user subroutines to add 
virtually any special purpose application. 

STATE OF THE ART in information manage- 
ment systems! 

NEW — ■" Ready-to-run " version for the 
TRS-80* Model I. only from Business 
Microproducts. Also available for Model II. 

Requires CP/M operating system or 
derivative and CBASIC2. 

Ottered on 5 'A" or 8" all versions S2B5.* 
CBASIC2 with Selector Purchase. . $75. • 



TRS00S-»CP/M 
FIL1/TRAN 



•BRIDGES THE GAP" 




■Machine language COM FILE I 
directly compahbie with your 
CP/M system 

■Automated Terminal Con 
tiguraior 

■Memory displayed in both HEX g 
and ASCII 

■Any disk Sector Selected and I 
displayed m Doth HEI and 
ASCII 

■Tunsieis both data and pro 
gram tries t>y lite name Dyte Dy ■ 
byte 

■And more 



Ihewry created tiles scanned 
for poienliai errors between 
■evei II BASIC A MUSIC SO 

or later 

CP/M tiles scanned tor any 

selected stung 

Searches any program fo> an 

occurences ot any string 

ICenerates a wanaoie cross 

reference invaluable feature 

tor any System levCi con.er 

s«n ana debugging 

lOisptays both CP/M A 

TBSD0S Oireclones 



From CPftfcTRSOOSix>w available for TRS-eO Model I 

Both directions S149.00 



RIETRAN Disk and Manual 

Manual alone l manual price credited to system i 



199 

SH5 



BUSINESS •"* 

L)VyilD@[2®PR0DUCTS 

A DIVISION OF THE READY CORPORATION 

LIVERMORE FINANCIAL CENTER 

1838 Catalina Court • Livermore. CA 94550 

(415) 449-4412 

VISA M/C 



y A POWERFUL subset ot ANSI -74 

• A PRICE that's UNBEATABLE -$99 
^ EXTENDED arithmetic & I/O features 
r-- FAST compilation and execution 

v EASY to use — Generates small executable 

object modules 
*■» UNIQUE - Easily understood error 

messages 
•CP/M compatible 
>" Also available ON TRS-BO 
* REQUIRES only 16K-RAM 

• Designed for PORTABILITY 

STANDARD FEATURES 

■ Random access file structure 

■ Sequential files - Fixed and variable length 

■ Debugging capability 

■ Copy siatemeni 

■ Data types & character string, 16 Bit Binary 
and packed decimal (Comp-3) 

■ 18- Digit accuracy 

■ Hexidecimal non -numeric literals 

■ Powerful editing 

■ interactive accept /display 

Ottered on both 5%" and 8" diskette, all 
versions $99* 

*CA residents add 6% sales tax. 
Continental shipping $3.00. Allow 2 
weeks delivery. 

TRS-80 is a trademark ot the Tandy Corp 
CP/M is a trademark ot Digital Research 



^Reader Service— see page 226 
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^^w^KRELL SOFTWARE 
j^ presents for the TRS-80 * 
1 PET, Apple II, and Apple II Plus 



ELECTORAL COLLEGE 1980 



The Tool for forecasting the outcome of the 1960 presidential Election 
Will it be CARTER'' REAGAN? ANDERSON'' or will the election be forced 
into the House of Representatives' 7 This program, developed by a pro 
lessor of Political Science is built to be used in two ways 

1 During the political campaign prior to the election and. 

2 On Election Night, as the partial returns roll in on network news 
Using the state by state data on previous elections that the program pro- 
vides, simulated elections are run and the probability of outcomes calcu- 
lated. $14.95 



COLLEGE BOARDS 



The best way to sharpen your skills for the College Board SAT Exams is 
to work on actual examinations Each of these 4 programs confronts the 
user with a virtually limitless series of questions and answers. Each pro- 
gram is based on past SAT exams and presents material of the same level 
of difficulty and in the same form as used in the verbal and mathematical 
portions of the College Board Examinations Scoring on each exam is pro- 
vided m accordance with the formula used by College Boards. 
COLLEGE BOARD - VOCABULARY 19.95 

COLLEGE BOARD -WORD RELATIONSHIPS 19.95 

COLLEGE BOARD - MATH PART A 19.95 

COLLEGE BOARD -MATH PART B 19.95 

COMPLETE SET 59 95 



TIME TRAVELER 



The best of the adventure games Confronts player with complex deci- 
sion situations and at times, the demand for real lime action Using the 
time machine, players must face a challenging series of environments 
that include the Athens of Pericles. Imperial Rome. Nebuchadnezzar's 
Babylon, ikhnaton s Egypt. Jerusalem at the time of the crucifixion, the 
Crusades. Machiavelli s Italy, the French Revolution, the American 
Revolution and the English Civil War Deal with Hitler's Third Reich, the 
Vikings, etc Involve yourself with historical military and government 
operations, markets, etc in fascinating game situations Each game is 
unique' $24 95 



THE SWORD OF ZEDEK 



Fight to overthrow Ra, the Master of Evil. In this incredible adventure 
game you must confront a host of creatures, natural and supernatural. To 
liberate the Kingdom, alliances must be forged and treasures sought 
Treachery, deceit and witchcraft must be faced in your struggle as you en- 
counter wolves, dwarves, elves, dragons, bears, owl. ores, giant bats, 
trolls, etc Each game is unique in this spectacular and complex world of 
fantasy $24 96 



REALTIME SUPER STAR BASfcBALL 



Performance is based on the interaction of actual batting and pitching 
data Players select rosters and lineups and exercise strategic choices in- 
cluding base stealing, pinch hitting, bunting, intentional walks, hit and run 
plays, etc. Games include double plays, wild pitches, infield errors, hit 
batsmen and pick offs $14.00. 
ALSO AVAILABLE ALL TIME SUPER STAR BASEBALL $14.95. 



PRIML TIME 



Players compete as network executives Each selects T V snows for com- 
peting time slots Choose from a range of programs including sit-coms. 
dramas, soaps, westerns, sci-fi. news and documentary shows, etc Up to 
three players compete for ratings and advertising revenue Program 
simulates fan loyalties and industry events including FCC rulings and 
criticism from civic groups. Exciting and realistic. In game package #3. 



HOSTAGE 



Negotiate and/or stage military raids in this contest between the 
Authorities and the Terrorists. 

Terrorists select their target, choosing to seize hostages at foreign em- 
bassies, the U N Building, Airliners. Hospitals, School Buses, or even 
Nuclear reactors 

As in real life, public opinion counts and shapes the players actions 
Players have a dramatic and realistically wide range of tactical options. 
This game accurately reflects the intricacies of threat, promise and all 
facets of negotiations In game package #1 



MOSTAOt »IAC« GQlO P«.M»». 

••Ohi 



QAIM MLKAGL »r 
■ ANIAI BAK2AI II 
IMIilACXDIATK 



SUM* lANiAl 



(UUSAMOMAM 

i««f FACKAOf !< 
WOMOSWOOTM. HAAOSCAAiOlE BI1LE QUOOf 
*HAKES»f AM OUOOC . tH.1 Or RIOMTS 
QUOOC it 



J 



'AH ptoffami '•««*'• IAA* • rAS M Aroorams fqwm L»vmi H taste • 4p#M prcfffAffii fqwn Microsoft Batit 

* TRS-80 is a trademark ot the Radio Snack Division of Tandy Corporation 

Be Send check or money order to Krell Software 

21 Millbrook Drive. Stony Brook, NY 11790 (516) 751-5139 




321* 

3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3332 
3334 
3336 
3338 
3340 
3350 
3360 
3370 
3380 
3390 

3400 

3999 
4000 
4002 
4004 
4006 
4010 

4020 

4030 
4040 
4050 

4060 

4070 

4080 

4090 

4100 

4110 

4120 

4200 

4208 
4210 
4220 
4230 
4240 
4244 
4250 

4251 
4252 
4254 
4256 
4258 
4259 
4260 
4262 
4264 
4265 
4266 
4268 
4270 
4272 
4274 
4276 
4280 
4300 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4432 
4434 
4436 
4438 
4440 
4450 
4460 



X-80:Y-5: GOSUB 30110 

GOSUB 30410 

X-0:Y-0 

PRINTS 768, 'HOW MANY CHILDREN ( 1 TO 5 )";: INPUT 

FOR Q- 1 TO O 

CF-RND(2) :0NGF GOTO 3270,3280 

FS-MID$(GF$,1,1) :GOTO 3290 

FS-MID$(GF$,2,1) 

GM -RND(2):0N GM GOTO 3300,3310 

MS-MIDS(GM$, 1,1) :GOTO3320 

M$-MID$(GMS, 2,1) 

C$- FS+MS 

K-K+l:ON K GOTO 3332,3334,3336,3338,3340 

PRINTa719,CS:GOTO3350 

PRINT§7 27,C$:GOTO3350 

PRINT§7 35,C$:GOTO3350 

PRINTS 43, CS:GOTO335 

PRINT§7 51,CS:GOTO3350 

ON K GOSUB 30510,30520,30530,30540,30550 

S-RND(2):0N S GOSUB 30018,30110 
NEXTQ 

PRINT9896, "PRESS ENTER" ; : INPUTZS 

PRINT«896,"TYPE 1 TO REPEAT, 2 TO RETURN TO MENU, 
3 TO END" 

INPUTZ:ONZ GOTO 3000,212,30000 
STOP 

REM SICKLE CELL 

CLEAR 

CLS 

RANDOM 

PRINT'THIS PROGRAM SHOWS HOW THE GENES FOR SICKLE 

HEMOGLOBIN" 

PRINT'ARE PASSED ON TO PROGENY. A PERSON RECEIVIN 

G A SICKLE" 

PRINT'GENE (S) FROM EACH PARENT (SS) MAKES ABNORMA 

L SICKLE' 

PRINT" HEMOGLOBIN AND BECOMES SICK. A PERSON WHO RE 

CEIVES ONLY" 

PRINT'ONE (S) GENE BUT ALSO HAS AN (A) GENE MAKES 

ENOUGH SICKLE" 

PRINT'HEMOGLOBIN TO DETECT BUT DOES NOT BECOME ILL 

. HOWEVER , " 

PRINT'THE (S) GENE CAN BE PASSED ON TO THE CHILDRE 

N WHO NAY" 

PRINT'OR MAY NOT GET SICKLE CELL ANEMIA DEPENDING 

ON WHAT GENE" 

PRINT'THEY RECEIVE FROM THE OTHER PARENT. PERSONS 

WITH TWO (A) GENES" 

PRINT" (AA) MAKE ONLY NORMAL ADULT HEMOGLOBIN. ": PR I 

NT 

PRINT'THERE ARE OTHER COMBINATIONS OF OTHER KINDS 

OF HEMOGLOBIN" 

PRINT'WHICH MAY CAUSE SICKNESS. ": PRINT3896 , "PRESS 

ENTER": INPUTZS 

CLS: PRINT "CHOOSE A GENETIC TYPE FOR EACH PARENT":: 

PRINT 

P$-"FATHER" 

PRINT'THE " 

PRINT TAB(1I 

PRINT TAB (II 

PRINT TAB (II 



(SS)" 

ISA)" 



jPSi" SHALL:" 
)"BE NORMAL (AA) * 
)"HAVE SICKLE CELL ANEMIA 
J'HAVE SICKLE CELL TRAIT 
IFGF$-"SS" THEN GF-3 
PRINT"TYPE THE LETTERS REPRESENTING THE GENE TYPE 
OF YOUR CHOICEf; 
C-C+-1 : IFC-2GOT04256 
INPUT GF$:PRINTM47,") " 
PRINT: P$-"MOTHER":GOTO 4210 
INPUT GM$:PRINTPB95,") " 
CLS 

PRINT*343,GFS 

IFGFS-"AA" THEN GF-1 :GOT04265 
IFGF$-"SA"ORGF$-"AS" THEN GF-2:GOT04265 
IF GFS-*SS" THEN GP"3 

X-44:Y-6:ON GF GOSUB 30018 , 30360 , 30300 :GOSUB30410 
GOSUB 30410 
PRINT«359,GM$ 

IF GM$-"AA" THEN GM-1 :C JT04276 
IF GMS-"SA"OR GM$-"AS" THEN GM-2:GCT04 27 6 
IF GM$-"SS" THEN GM-3 

X-78:Y-6:ONGM GOSUB 30110,3017 4,30235 
GOSUB 30410 

PRINT8768,*HOW MANY CHILDREN (1 TO 5)";: INPUT 
FOR Q-1TO 

F-RND(2):0N F GOTO 4370,4380 
F$-MID$(GF$,1,1) :GOTO4390 
F$-MIDS(GF$,2,1) 
M-RND(2):ON H GOTO4400 , 4410 
M$-MID$(GM$,1,1> :GOTO4420 
MS-MIDS(GMS,2,1) 
CS-FS+MS 
K-K+l:ON K GOTO 4432,4434,4436,4438,4440 
PRINTa719,C$:GOTO4450 
PRINT0727,C$:GOTO4450 
PRINT »7 35, C$:GOTO4450 
PRINTS 43, C$:GOT044 50 
PRINTfl7 51,C5:GOTO4450 

ON K GOSUB 30510,30520,30530,30540,30550 
IF CS»"AA" THEN V « 

Program continued 
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(1 TO 5)": INPUT 



4490 PRINT096e,'TYPE 1 TO REPEAT, 2 TO RETURN TO MENU AN 
D 3 TO END": INPUTZiONZGOTO4000, 212, 30000 

44(2 IF C$-"SA" OR C$-*AS" THEN V-2 

4464 IF CS-*SS" THEN V-4 

4466 S-RND{2): ONS+V GOSIB30018 , 301] , 30360 , 30174 ■ 30 
300,30235 

4468 IFS+V-1 THEN A-A+l 

4470 IFS+V-2 THEN B-B+l 

4472 IFS+V-3 THEN D-D+l 

4474 IFS+V-4 THEN E-E*l 

4476 IFS+V-5 THEN H-H+l 

4478 IFS+V-6 THEN J«J*1 

4479 NEXT Q 

4480 PRINT0768, "THERE ARE";H;" BOYS AND "jJ;" GIRLS WHO 

DEVELOP SICKLE CELL ANEMIA. tHERE ARE*;D;* BOYS A 
ND";E;" GIRLS WHO CARRY THE TRAIT WITHOUT BEINCSIC 
K AND ";A(" BOYS AND ";B;" GIRLS WHO ARE NORMAL. 
(PRESS ENTER) ": INPUTZS 

4999 STOP 

5000 CLS 

5002 FOR I-1TO1000:NEXTI 

5010 END 

5256 INPUT F 

20000 ' • PRINTPEDIGREE 

2000S CLS 

20010 PRINT021," MALE" 

20020 PRINT037," FEMALF." 

20030 X*44:Y»6 

20040 ON E GOSUB 30018,30300,30360 

20050 ON E GOSUB20052, 20053, 20054 :COTO20060 

20052 PRINT?340, "NORMAL": RETURN 

20053 PRINTP339, "AFFECTED" : RETURN 

20054 PRINT0340, "CARRIER": RETURN 
20060 X-=80:Y-6 

20070 ON F GOSUB 30110,30230,30174 

20080 ON F GOSUB20082, 20083, 20084 :GOTO20290 

20082 PRINT0357, "NORMAL": RETURN 

20083 PRINT0357, "AFFECTED" :RETURN 

20084 PRINT9357, "CARRIER": RETURN 
20290 GOSUB 30410 

20300 X-0.-Y-0 

20302 PRINT9768,"HOW MANY CHILDREN? 

20304 FOR • 1 TOO 

20305 ON E+F GOTO 20306,20307,20308,20309,20313,20315 

20306 CLS: PRINT" ERROR - START OVER" : FORI" ITO250 :NEXTI :G 
OT05 

20307 T-2:B«B+l:GOTO 20329 

20308 T-4:D»D+l:GOTO 20329 

20309 IF EOFGOTO20311 

20310 T-0: A-A+l: GOTO 20329 

20311 H - RND(2) 

20312 ON H GOTO 20320,20321 

20313 H - RND(2) 

20314 ON H GOTO 20319,20320 

20315 H- RND(3) 

20316 ON H GOTO 20319,20320,20321 

20319 T>0:A>A+1:GOTO20329 

20320 T-4:D-D*1:GOTO20329 

20321 T>2:B-B*l:GOTO 20329 

20322 R=RND(2) 
20324 G-RND(2) 

20326 IF R»l AND G-l THEN T«0:A«A+1 

20327 IF R-2 AND G-2 THEN T»2:B-B+1 

20328 IF ROG THEN T«4:D-D+1 

20329 S«RND(2) : P-T»S 
20332 C=C+1 

20334 ON C GOSUB 30510,30520,30530,30540,30550 
20440 ON P GOSUB 30300,30230,30018,30110,30360,3017 4 
20442 X-0:Y>0 
20445 NEXT Q 

20460 PRINT0768, "PRESS ENTER " 

:INPUTBS 

20470 PRINTP768, "THERE ARE ";A;" AFFECTED CHILDREN AND 

";0-A;" UNAFFECTED CHILDREN OF WHOM ";D;" ARE CAR 

RIERS OF THE TRAIT." 
20500 PRINT: PRINT: PRINT'TYPE 1 TO REPEAT, 2 TO RETURN T 

MENU, 3 TO END* j INPUT Z 
20510 ON Z GOTO 999,212,30000 
30000 CLS:PRINTCHR$(23) : PRINT0474 , "GOODBYE" :FORI"1TO100 

0:NEXTI:CLS:FORI-1TO1O00:NEXTIjEND 
30010 REM * PRINT SYMBOLS 
30018 REM * NORMAL MALE 
30020 Y-Y:FORX"XTOX*7:SET(X,Y) :NEXT X 
30030 X-X:FORY-YTOY+5:SET(X,Y) :NEXTY 
30040 Y-Y:FORX-X TO X-8STEP-1 : SET(X, Y) :NEXT X 
30050 X-X:FORY-YTOY-6STEP-l:SET{X,Y) rNEXTY 
3006 RETURN 
30062 STOP 

30100 '* NORMAL FEMALE 
30110 Y-Y:FORX»XTOX*4:SET(X,Y) :NEXTX 
30120 X-X*l:FORY-Y*lTOY*4:SET(X,Y) : NF.XTY 
30140 Y«Y:FORX-X-2TOX-4STEP-l:SET(X,Y) :NEXTX 
30150 X»X-1:FORY-Y-1TOY-4STEP-1:SET(X,Y) :NEXTY 
30160 RETURN 
30162 STOP 

30170 '« CARRIER FEMALE 
30174 GOSUB30110 

30180 Y-Y+l:FORX-X+lTOX+6:SET(X,Y) jNEXTX 
30190 Y-Y+l:FORX-X-2TOX-6STEP-liSET(X,Y) :NEXTX 
30200 Y-Y*1:FORX-X*1TOX*4:SET(X,Y) :NEXTX 



30210 
30220 
30222 
30224 
30230 
30235 
30240 
30245 
30250 
30255 
30260 
30300 
30310 
30320 
30330 
30340 
30342 
30350 
30352 
30360 
30365 
30370 
30375 
30380 
30385 
30390 
30395 
30400 
30410 
30420 
30430 
30440 
J 
30450 
30452 
30500 
30510 
30520 
30530 
30540 
30550 



DONE 



Y-Y*l:FORX-X-2TOX-3STEP-l:SET(X,Y) : NEXTX 

Y-Y*1:X-X*2:SET(X,Y) 

RETURN 

STOP 

' AFFECTED FEMALE 

GOSUB 30110 

FOR N-1T05 

Y-Y+1:FORX=XTOX+8:SET(X,Y) : NEXTX 

X-X-9: :NEXTN 

RETURN 

STOP 

••AFFECTED HALF. 

FOR N-1T07 

Y-Y:FORX-XTOX*8:SET(X,Y) :NEXTX 

X-X-9.-Y-Y + 1 

NEXT N 

RETURN 

STOP 

STOP 

' CARRIER MALE 

GOSUB 30020 :U-8 

FOR N-1T06 

Y-Y+l:FORX-XTOX*U:SET(X,Y) : NEXTX 

X-X-(U+1) :U-U-1 
NEXT N 
RETURN 
STOP 
'* TREE 

Y-8:FORX«52T077:SET(X,Y» :NEXTX 
FORX-65TO66 : FORY-9TO20 : SET ( X , Y) : NEXTY : NEXTX 
Y-21:FORX-33T097:SET(X,Y) :NEXTX 
FORX-33T097STEP16:FORY»21T024:SET(X,Y) : NEXTY :NEXT 

RETURN 

STOP 

' * COODI NATES 

X-29:Y-24:RETURN 

X"46:Y»24: RETURN 

X-62:Y-24: RETURN 

X«78:Y-24:RETURN 

X-94:Y-24:RETURN 



II 



REDUCE PROGRAMMING 
EFFORT BY 50% 



II 
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IN FOUR SIMPLE STEPS 

|1| D'a* the DlU Entry Form an the 
VIDEO SCREEN 

i/l Sped* Checking l* Each f ««a 

0» hens • Aiphj Type Check 

• ien|*CfW* •NoFcMCheduni 

• Hum Type Check • Y/N Check 

|3| Save Data Entry Control Form 

|4| 0ATAENTR Subroutines in 
Application COMPLETELY 

Control Data Entry 



00 



\oo 



Gel & Put Records lo Disk 

file by KEY 
Read File m Key 

Sequence Without Sorting 
Delete Records Without 

Reco Dying File 
Add to Disk Files in Any 

Sequence 
Variable Key length From 

1 to SO Characters 



BUSINESS APPLICATION ADVANTAGES 

Standard Auto Operator E-ror Prompts 
Simplitied Operator Training 
Reduced Profram Dev Time 
Eliminate Garbage In/Out Problems 



imp Disk Utiluation 
Easier Prof De»elopment 
Improved Oper Characteristics 
Reduce or Eliminate Sorting 
Improved Performance 



DISTRIBUTED ON DISKETTE 

• Screen Prep Utility 

• DATAENTR Subroutines 

• Eiample Program 

• Complete Documentation 

$80.00 



INCLUDES: 

ISAM Subroutines 
ISAM Utilities 
Documentation 
Mail list Sample Application 
$90.00 



TRS 80- MODEL I & II SOFTWARE FROM: 
Johnson Associates -or- 24 Hour Order Lint 

P.O. Box 1 4 O ? M g5 For Bank Card Sales 

Redding. CA 9600 1 (9 1 6) 22 1 -0740 

■ WRITE FOR FREE CATALOG 
IRS 80 Regis te-ed Trademark c* me IANOV COflP 



' Reader Service— see page 226 
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INTERFACE 



Hear it with an RS-232 Interface Board. 



The Serial 

Clank on the Printer 



William O'Brien 
11 Dongan Place 
New York, NY 10040 



LIST_ 

How many times do you type 
that word, hit return and 
watch as the lines zip past your 
eyes, and prepare to press both 
the @ and shift keys at the same 
time, trying to stop the speeding 
display at the line you think you 
want? 

Either you pass the line or you 
stop the listing with the line so 
close to the top, it clears off 
when you press the break key. If 
you're at all like me, your video 
display blushes at the string of 
epithets that follows. 

Neon signs go off in your 
mind: hard copy, printed output! 



The Serial Interface 

Now you find yourself thumb- 
ing through your favorite micro- 
computing magazine and you 
see some ads for a GE terminet 
or a Teletype 33 or your friend 
Hubert is ditching his Model 99 
Geodeisic impact printer. Upper 
and lowercase, plain paper. Not 
bad. The prices are only about 
$200 to $500. Great! But it needs 
a serial interface. Well, that kills 
that, right? 

Maybe not. You don't have to 
settle for a second-hand printer 
just because it says "designed 
for the TRS-80" or is made by 
Radio Shack. 

If you think back a moment to 
the last time you drooled over 
items for your machine in a com- 
puter catalog, you might remem- 
ber seeing an ad for something 
you don't see Radio Shack sell 
for its TRS-80 very often: a board 
full of parts. An RS-232 serial 
board to be specific. 



"Run a modem/serial printer 
from your TRS-80!" Good, no 
switching plugs on the parallel 
port; you can even use that sec- 
ond-hand printer! And it does 
work. But although serial output 
for a printer is not that hard to 
come by from the TRS-80, it's 
not all that easy either. Let's 
take a quick look at serial data 
transmission in general before 
we get on to Radio Shack's solu- 
tion. 



Normally, data is sent to the 
parallel port and out to the print- 
er in this fashion: 

Data bits are sent simulta- 
neously with the appropriate 
status signals between the de- 
vice and the CPU, all coded in 
binary form with 3.5 volts or 
more as a 1 and 0.8 volts or less 
as a 0. Data transfer is relatively 
straightforward and at a fairly 
good speed. Sounds like a good 
idea, right? 



TO PRINTER 



DO ' 

D1 • 

D2 • 

03 * 

04 * 
D5 • 
D6 • 



Slop Bits D6 D5 04 D3 D2 D1 DO Star! Bit 



TO PRINTER 



Example 1. Serial Data Transfer. 
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— TRS-60 MODEL II USERS — 
Preserve — Protect — Display 

your equipment with 

CRYSTAL CLEAR 
PLASTIC COVERS 




• KeyboordondOU 124.95 «o 

• Lin* Print* III J14.M eo 

phji tf.JOposioo* wocti 
(Indtono rnxfemi odd 4% ioi»t io«) 

Introductory Offe«i Buy both coven b »<i 



Combioatkon price $34.93 
including postage 

MODEL I covers also available). 
DEALER INQUIRIES INVITED. 

Crown Plastic Co. " 119 
3746 N. College 317-925-5566 
Indianapolis, IN 46225 



9 



.95 

SOFTWARE 

P.O. BOX 521 Lowell, MA 01853 



7 • Memory based printer spooler, 
overlap processing and I/O. 

2 • IBM based terminal driver. 

EBCD and correspondence 
code. Full ASCII character set 
with overstrikes. Scripsit 
ZAPS. 

3 • Disk timing program. 

Meter Type numerical and 
statistical screen displays. 
Very easy calibration of all 
type drives. 

4 • Cassette test programs. 

Writes test data to tape, then 
displays all errors on screen. 
Use to check all facets of 
cassette operation and dupli- 
cation quality. 

SEND FOR FREE FLYER 



— The bottom line — 

COST: $9.95 Each + .75 postage 
MA Orders + 5% tax ^235 




"-fnj:* LEVEL II 

SOUND STX 

REAL TIME DISPLAY 
OF SOUND INPUT WITH 
RECORDER MIKE 
MACHINE LANGUAGE 
PROGRAM LISTING OF 
LESS THAN 100 BYTES 
FULL LOUDNESS DEPTH 
FROM UNMODIFIED '80 
WITH CTR-41 RECORDER 
DISPLAY MOVES TO 
MUSIC OR VOICE 
FOR EXPERIMENTS OR 
LAZY VIEWING SEND 
6.00 CK OR MO WITH 
STAMPED SELF AD- 
DRESSED ENVELOPE TO 

EDF ^359 

BOX 3054 

BRAN FORD CT. 

06405 



E • X • P • A • N • D 



YOUR 
TRS-80 




INTRODUCING THE XTD-TRS INTERFACE CARD 
FOR THE STD BUS 

This card permits direct connection between the TRS-80" and the STD BUS system. The 
TRS-80' can even be used as a development system for Z-80 STD BUS QC MicroSystems 
distributes a full line of STD BUS products from a number of manufacturers including 
Mostek. Xitex, Intelligence Systems and Spurrier 



DOT-SO 
ROM 



I I 

' iiii i 



- OFF THE SHI 


■LFS 


TD BUS PRODUCTS — 


AVAILABLE NOW: 






MDX-CPU1 


$260 


280 CPU/RAM/PROM 


MDX-CPU2 


$295 


Z80 CPU/RAM/PROM 


MOX-DRAM 8/32 




Dynamic RAM 


MOX-PIO 


$250 


Parallel I/O 


MDX-A D 8.10.1? 




A^ Converter 


MDX-DA8.12 




D/A Converter 


SYS-CPM' 




CP/W 2 2 Dltk S W 


MDX-MATH 


$699 


Floating Poml Math 


MOX-SIO 


$260 


Serial I/O 


MDX-SV1-1 


$235 


Video Interface 


PROM-I 


$165 


PROM Programmer 


MDX-CPROM/UART 


$225 


Combination PROM/UART 


CARD CAGES 




8-22 Slot with MotherBoard 


POWER SUPPLY 


$135 




•Contact QC tor Pricing Options 



$260 Includes: DDT-80 ROM 

•TRS-80 and CP/M are registered trademarks ot Tandy Corp and Digital Research, respectively 



i — 200 NS MEMORY!! — 

High speed 4116 RAMS for Maximum 
Reliability from your TRS-80*. 

SET OF 8 FOR $57 



OTHER RAMS 

2114 UCB 1K X4 450NS 
4118N-4 1Kx8 250NS 
4104N-4 4K x 1 250 NS 

PROMS 

2716T-12 2K x 8 650 NS 
2716T-8 2KX8 450NS 



Z80 PARTS 

Z80-CPU 
Z80-PIO 
Z80-CTC 
Z80-DMA 

Z80-SIO 

MISC 

12" Video Monitor B&W 



2.5 MHZ 

$1(1-9) 

11.00 

8.50 

8.50 

29.00 

37.50 



$d-9) 

5.00 

24.00 

10.50 

24.50 
27.00 

4.0 MHZ 

$(1-9) 
15.00 
11.00 
11.00 
37.00 
45.00 

$149.00 



Micro Computer System*, 

Components and Service 

MasterCharge. Visa. American Express. Check. COD accepted 
Add $3 00 for U S Shipping ft Handling Allow two weeks tor 
shipment Mm order of $10 00 All products covered by a 90 day 
OEM warrenty Prices subiect to change without notice 



Dealer Inquiries Welcomel 

Micro " 39S 

Systems P.O. box 401326 

GARLAND, TEXAS 75040 
(214) 343-1282 

Ask for our complete catalogue! 




^Reader Service— see page 2X 
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But suppose we want the re- 
ceiving device to send some in- 
formation back to the CPU? 
That means we need seven-plus 
lines out and seven-plus lines 
back in. That isn't so hard to 
imagine, except if you assume 
that the internal device is not in 
the same room as the CPU, or 
even in the same city, for that 
matter. Everyone knows that for 
that type of distance you use a 
modem, a device that codes bin- 
ary output into two tones, one 
representing the 0, the other the 
1. But, if parallel transfer mode 
is used that means we'll need 
seven-plus phone lines; hardly 
convenient or economical. 

Serial data is transferred as in 
Example 1. 

Obviously, for communica- 
tion purposes at least, serial 
transmission format has a large 
advantage. Only one line is 
needed for data out and one for 
data in; a single phone line. As 
far as devices immediately avail- 
able, hardwiring is only needed 
on a maximum of four lines: 
data out, data in, ground and, if 
necessary, DATA SEND READY, 
a status line that signals 
whether the device is free for 
data reception or busy. 

It appears that forming serial 
data out of parallel is not that 
difficult a problem. All we must 
do is collect the parallel bits, 
line them up, add the appropri- 
ate start, stop and status bits, 
and re-transmit the data all in a 
row. Well, almost. 

Different Types of Data 

It seems that there are two 
different types of serial data. 
One is called TTL serial, and it 
follows much the same pattern 
as we described above: Parallel 
data stored and re-transmitted 
with added extras. However, 
standard RS-232 devices are a 
little more choosy about what 
type of signals they'll accept. 
Unfortunately, ordinary TTL lev- 
els are not quite good enough. 

Instead, an RS-232 device re- 
quires -3 volts or less to in- 
dicate a 1 and + 3 volts or more 
for a 0. This means that in addi- 
tion to reforming the signals 
leaving the CPU, the interface 
must also transform them into 
the proper voltage levels neces- 



1) POKE 16421, 2:POKE 1642? B ' 
POKE 16423,121 

II i 
4f 

FOR X-32512 TO 32584 
58 READ Y 
61 POKE X,Y 
7 8 NEXT 
X 
88 DATA 229,197, 245,58,72,127 ,214,1,49 
91 DATA 

32,62,1,58,7 2,127,211,23 2.219,23 3 
II* DATA 231,2 4 

6,4,51,71,127,211,234 

III DATA 219,213,231,7,33 
,63,127,6,1,79,9 

121 DATA 126,211,233,241,193,225,219,2 

34 
131 DATA 213,119,41,251,121,211,235,254 
141 DAT 

A 13,32,4,14,11,24,239,211,34,66 
151 DATA 85,112,1 

19,171,214 ,238,1,1 



Listing 1. The original 
driver program supplied 
by Radio Shack. Line 20 
changes the values in 
locations 4025, 4026 and 
4027 (hex) that point to 
the printer driver routine. 
The loop beginning at line 
40 loads the driver routine 
into 7F00 (32512), the top 
of 16K memory. 



K 

BPI2 P5 P 

BFI3 3A48BP 

I.n A, (BF48H) 

BFI6 FEU C 

BF88 2821 
BFIA 3EI1 

A.01H 
BFIC 3248BF [ 



aiH 

Z.BF2AH 



BFIF D3E8 

BF11 DBE9 
, (IE9H) 
BP11 E6FI 
BF15 F 
114 OR 
BF17 3247BF 
,A 



(BP48H) ,A 
OUT (lEBH).A 



AND 

8411 
I.l-l 



BFIA D3EA OUT 

BFIC DB 

IN A,(IE9H) 
BF1E E6I7 AND 17 H 



BF47H) , 
•EAH) , A 



BF2I 213FBF LD 

BF23 Mil LD 
B.IIB 

BF25 4F LD 
BF26 I 

ADD IIL.BC 



HL.BF3FH 

C.A 



BF27 7E 

) 

BF28 D3E9 

BF2A Fl 

POP AF 
BF2B CI 
BF2C 

POP HL 
BF2D DBEA 



LD A, (111,) 
OUT (BE9HI.A 



IN 



A, (8EAH) 
BIT 86 H, A 



BF2F CB77 
BF31 28FA 
R Z.BF2DH 

BF33 79 LD A,C 

BF34 

4 D3EB OUT (IEBH),A 
BF16 FEID CP 



2114 



BF38 

BF3A I 

LD C.BAH 

BF3C 1BEF 

BF3E C9 

BP3P 224455 

) ,HL 

BF42 66 

BF43 77 

7 LD I 



JR 



N1.BF3EH 

BF2DH 

(5544H 
H, (HL) 



BF44 AA XOR D 

45 CCEEBC CALL Z.BBCEEH 

BF4I 811141 

BC,4BB1H 



Listing 4. Disassembled 
listing of the memory 
area affected by the re- 
vised program for 32 K 
systems. Note that the 
7F references have now 
been replaced by BF. 



IN 



A, (OEAhl 
BIT B6 H , A 



7F2F CB77 
7F31 28FA 
R Z.7F2DH 

7F33 79 LD A,C 

7F34 

4 DJKB OUT ID till' I, A 

7F36 FEBD CP 



2»H 



7F3C 18EF 

7F3E C9 

7F3F 224455 
) .HI. 

7F42 66 

7F43 77 
7 LD 

7F44 AA 

45 CCEEBC 

7F4B 0)8141) 
BC,4II1H 

7FIB E5 

7FB1 C5 
BC 



JF NZ,7F3EH 

JR 7F2DH 

RET 

LD (5544H 

LD I', (lll.i 

(HL) , A 

XOR D 

CALL Z.BBCEEH 



7FI6 



3A487F 

A, (7F48H) 
FEI1 CI 



7FB8 282B 
7P8A 3EB1 

A.OIH 
7FIC 324B7F 

7FIF D3E8 OUT 

7F11 DBE9 
, (IE9H) 

7F11 E6FB 

7F15 F 
614 OR 

7F17 32477F 



B1H 
JR Z.7F2AH 

,3 (7F48H) ,A 
(■E8H) ,A 



AND 
04 H 



,A 

7F1A D3EA OUT 

7F1C DB 

IN A, (IE9H) 
7F1E E6I7 AND 



(7F47H) , 
(BEAH) ,A 



7F27 7E 
) 

D3E9 



7F28 
7F2A 
POP 

7F2B CI 
7F2C 



HL.BC 

LD 

OUT 



A, (HL) 
(IE9H) ,A 



AF 



Listing 3. Disassembled 
listing of the memory 
area affected by the 16K 
version of the BASIC 
driver routine. Note thu 
four 7F values. 



II POKE 16421, 2:POXE 16422, li 
POKE 16423,191 



FOR X — 16641 TO -16568 
51 READ Y 
61 POKE X,Y 
71 NE 

XT X 
81 DATA 229,197,245,58,72,191,254,1,41 
91 DAT 

TA 32,62,1,51,72,191,211,212, 

219,233 
111 DATA 231, 

246,4,51,71,191,211,234 
111 DATA 219,213,231,7, 
33,63,191,1 ,1,79,9 
121 DATA 126,211,233,241,193,225,219 

,234 
131 DATA 213,119,41,251,121,211, 

235,254 
141 D 

ATA 13,32,4,14,11,24, 
239,211,34,68 
151 DATA 85,112 

,119,171,214 ,238,1,8 



Listing 2. The revised 
program to relocate the 
driver routine to the top 
of 32K. The actual ad- 
dressing is done in line 
40. This listing incor- 
porates the change in 
data values mentioned in 
the article. 



sary for the receiving device to 
understand them. 

As if that isn't enough, dif- 
ferent devices may operate at 
different data transmission 
speeds (called "baud rates"), 
which normally range from 110 
to 9600 depending on the func- 
tion of the device. 

That's where the RS-232-C 
comes in. This is the board Ra- 
dio Shack produces for the 
TRS-80 that not only provides 
standard EIA serial level sig- 
nals, but also provides 110, 150, 
300, 600, 1200, 2400, 4800 and 
9600 baud, which are directly 
programmable via a series of 
switches in a miniDIP arrange- 
ment. Other baud rates may be 
obtained by POKEing different 
values into the BRG (Baud Rate 
Generator). 

Odd or even parity, no parity, 
as well as the number of stop 
and data bits, are also program- 
mable by means of the switch- 
es. Just have a tiny screwdriver, 
or better still, a sharp pencil, 
handy. 

If you are installing the board 
yourself, be mindful that the 
newer expansion interfaces are 
not equipped with a 44-contact 
edge connector which mates to 
the serial board. This pinout will 
be installed by the Radio Shack 
technician when he installs your 
board for you. 

You're welcome to try to avoid 
the charge for this (I think its 
$7.50) but you will void all war- 
ranties on your E/l. 

All right, you've installed your 
board and connected the cable 
between the expansion inter- 
face and the serial printer of 
your choice. You turn your 
machine on, load a program and 
type in LIST. Hit ENTER. 

The RESET button Is on the 
left rear portion of the CPU by 
the E/l connector, in case you've 
forgotten in the excitement. 

WHATHAPPENED??? 

What happened is that the 
RS-232 board is designed to be 
used with a modem in mind and 
Radio Shack's little blurb about 
a printer, while not invalid since 
the output is genuine RS-232, is 
not exactly all-inclusive. 

You can't simply connect the 
device and LPRINT your heart 
out. Down deep in the memory 
of your CPU, at locations 4025, 
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4026 and 4027 (hex) are the 
pointers that remind the CPU 
that it has a parallel printing 
port, and when it hears someone 
say L-anything, the output goes 
to that port. If no printer is there, 
everything hangs up. It's easy to 
surmount the difficulties, but 
let's start with first things first. 

Check Your Slide Switch 

Assuming you have installed 
the board correctly and set the 
baud rate and parity switches as 
necessary, make sure that the 
slide switch is not in the posi- 
tion marked TERM as the 
owner's manual suggests. 

The reason for this is that the 
instructions in the manual are 
primarily for using your TRS-80 
as a terminal. As such, data is 
transmitted over Pin 2 of the DB 
25 connector and received via 
Pin 3. 

This is appropriate since, as a 
terminal, your TRS-80 will be 
receiving data and the standard 
pin for data reception is Pin 3. 

However, your printer wants 
its data sent to it on Pin 3. With 
the selector slide switch in the 
COMM position, the functions 
of the two pins are reversed. All 
right, we have data in the correct 
place. Don't try the LLIST experi- 
ment again just yet, there is 
more. 

Those three addresses that 
control the printing have to be 
altered and a new driver routine 
placed in memory so the CPU 
will output to the correct place. 

The driver program loads in at 
7F00H, which is decimal loca- 
tion 32512 (line 40, the first 
POKE address). This location is 
right at the top of 16K of mem- 
ory. You use 32511 (one byte 
below the loading point of the 
program) in response to the 
MEMORY SIZE_ query. 

My TELPAR thermal printer 
reacts to this instruction set cor- 
rectly. However, I have a 32K 
system; loading an 18K program 
under DOS wipes out the driver 
program. It must, therefore, be 
moved up to the top of my mem- 
ory where it will be safe. 

To make things easy, it 
should be moved up a full 16K. 
This will place it at the top of a 
32K machine. This means that it 
must go from 7F0OH to BFOOH. 
(Each increment of the leading 



hex digit increases the value of 
the memory address by 4K since 
it's in the 16* column. So, to 
move it 16K, we will have to in- 
crement it four times -8F00, or 
20K, 9F00, or 24K, AFOO, or 28K, 
since the highest hexadecimal 
numeric value in a single posi- 
tion is nine with the letters A-F 
being used as ten through 15; 
and finally BFOO or 32K). 

You will notice that line 20 of 
the original program supplied by 
Radio Shack contains three 
POKE statements. They change 
the values in memory locations 
4025H, 4026H and 4027H. We 
can concern ourselves primarily 
with the last two of these, POKE 
16422 and POKE 16423. 

POKE 16422 puts the value 
into that particular memory lo- 
cation (4026H) and POKE 16423 
puts the value 127 (into 4027H). 
These two memory POKEs tell 
the CPU where to find the driver 
routine. There is a strange thing 
about loading a memory loca- 
tion. You load the least signifi- 
cant bytes (the last two digits) 
first and then the most signifi- 
cant bytes (the leading two 
digits). 

We are telling the machine 
that the driver program is locat- 
ed at 127 (7F in hexadecimal, 
since 7« 16 plus 15, F in hex nota- 
tion being 15, equals 127), (or 
00 to complete the four column 
hex notation). In other words, go 
to memory location 7F00 and 
there you will find the driver 
routine. That was fine when we 
used the original program, but 
we've moved it. God only knows 
what we'll find at 7F00 now! 

Remember, we moved the 
routine up an even 16K to BFOO, 
where we want the CPU to find 
it. Keeping in mind the back- 
wards loading of the address, 
POKE 16422 can remain as 0, 
the last two digits are still 00. 
Only the 127 will have to be 
changed. Since BF equals 11*16 
(B is hex notation for 1 1) plus 15, 
POKE 16423 will now use the val- 
ue 191. 

And, if you happen to look at 
the data statements, you'll no- 
tice a few other 127s. Just as 
you surmised, they also tell the 
CPU to go and/or get something 
from a location in the old 7F 
range. These too must be 
changed to 191. If you look over 



the two disassemblies of the 
memory locations affected by 
the two BASIC programs, you'll 
notice the difference. 

We also must change the lo- 
cations that the data is POKEd 
into. Line 40 must now read: 



40 FOR X = - 16640 to - 16568 

How, you may ask, can we 
POKE a value into a negative lo- 
cation? Actually, we don't. 

BFOO is memory location 
48896 decimal. The trouble is 
that the TRS-80 does not recog- 
nize an integer over 32767 
(which, unfortunately, is the end 
of 16K of memory). To determine 
the decimal value to POKE into, 
we take the actual decimal value 
(48896 for BFOO) and subtract 
65536 from It (that's the decimal 
address for 64K of memory + 1 .); 
the resulting negative number is 
recognized as a valid memory 
address. However, the MEM- 
ORY SIZE question should be 

answered with 48895, one below 
the actual starting address of 



the routine. 

The same thing would be 
done if we had moved the rou- 
tine to the top of 48K of memory 
(FFOOH), incrementing accord- 
ingly (instead of 127 or 191 we 
would use 255, 15*16 plus 15). 

Clunk Away Happily, Hopefully 

If, after all of this, your printer 
doesn't clunk happily away, first 
make sure the TERM/COMM 
slide switch is really in the 
COMM position, the baud rate, 
parity and data bits are set cor- 
rectly and you've turned on the 
E/l, then call (800) 433-1679. 
That's Radio Shack's toll-free 
Computer Services number. 
They will fill you in, if they hap- 
pen to have any data about your 
specific printer application. 

That's most of the pitfalls I've 
found in using the RS-232-C for 
printer output. Hopefully, it 
won't dissuade you from buying 
it. Only a small investment 
would then separate you from a 
modem and then, possibly, time 
sharing. And the sky's the limit. 
We might even wind up "talking" 
one day via our machines. ■ 




1. BUSINESS PROGRAM PACKAGE 

13 Business programs (e.g., capital budgeting, cash- 
management, ratio analysis, debt management). These pro- 
grams will be very useful to the business manager (Price S200) 

2. PROCUREMENT PROGRAM 

Ascertains purchase amount when future price of commodity 
is varying. A must for all managers who have purchasing 
responsibilities. This program takes into consideration inven- 
tory levels, inventory capacity, and financial carrying cost in 
determining the optimal amount of an item to purchase when 
future prices are varying. (Price Siso) 



3. 



PROFORMA CASH BUDGET 
PROGRAM 



Allows the user to project the cash-balances for up to twelve 
periods in the future. Amount of loan, if needed, is computed as 
well as computing funds available for short-term investment. 
(Price $175) 

4. LEASE-PURCHASE PROGRAM 

Evaluates the lease vs. purchase decision incorporating all the 
latest tax laws including the investment tax credit and ac- 
celerated depreciation. This program gives the user all the in- 
formation necessary to make this decision. (Price $50) 

5. COLLEGE ENROLLMENT 
PROJECTION PROGRAM 

Forecasts the enrollment for colleges using several different 
statistical techniques. User can specify the number of periods 
for which a forecast is desired. (Price $100) 

Extensive Documentation With Each Program 
All programs on disk and require at least 32K of memo ry. 

Write or call for a brochure which describes the product in 
greater detail 

b200 Brittany Drive. HI006 St Petersburg. Honda 33/tb 
813864 4347 
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RECREATION 



Find the hidden word. 



Puzzler 



James P. Morgan 
2386-B Ash Creek 
Scott A FB, I L 62225 



The popularity of word finder 
puzzles Is widespread. They 
appear daily in most metropoli- 
tan newspapers and monthly In 
a variety of puzzle magazines. 

The following program pre- 
sents one method of creating 
these popular pastimes with 
your TRS-80 or another micro 
with a compatible language 
structure. The program is writ- 
ten in Level II and requires 16K 
memory. 

Program Operation 

After loading from tape and 
entering RUN, a brief explana- 
tion of the game appears on the 
video. While the user reads this 
information, the computer 
forms a 12 x 19 array of random 
letters and specific words se- 
lected from a data bank, Insert- 
ing them into the array, in ran- 
dom order horizontally, verti- 
cally, and diagonally. This pro- 
cess takes 20 to 25 seconds. 

Pressing any key clears the 
screen, and the array with the 
hidden words is displayed, with 
the eight selected words listed 
at the bottom of the array. 

The player searches through 
the jumble of letters for one of 
the selected words. Once locat- 
ed, he types the word and 
ENTERs on the keyboard. 



The program then prompts for 
the coordinates, vertical and 
horizontal, of each letter in the 
word. As each letter Is entered, It 
is compared for a correspond- 
ing match-up on the screen, and 
if correct, the screen is redrawn 
with that letter missing. If the 
match is incorrect, the game 
ends and the program returns to 
the beginning. 

The first bit of string manipu- 
lation begins at line 320. The 
LEN(string) function extracts 
the number of letters in a given 
string and returns a numerical 
value. This value Is assigned to 
the variable N and used for sub- 
sequent string manipulations. 

Lines 330 and 340 determine 
in random fashion in what man- 
ner to insert the selected words 
into the puzzle. For example, If 
the value of L returns as 1, line 
340 sends the program to sub- 
routine 400, the first option in 
the line. 

Assuming the program jumps 
to line 400, let's follow the logic 
of just how the program inserts 
a word Into the puzzle from that 
point. 

Subroutines 400 through 1 100 
all work in the same manner. At 
line 410, a starting location is 
selected at random. Lines 420 
through 450 then test to find 
space to Insert the selected 
word. 

Line 420 sets up a counter 
which corresponds to the length 
of the selected word. The next 
two lines test to find if: (1) the 
proposed location is outside the 
confines of the array; and (2) the 
proposed location is already In 



use with another letter. 

If the answer to either ques- 
tion is yes, the program goes 
back to line 410 for another 
starting point. If all of the pro- 
posed spaces are within the ar- 
ray and are unoccupied, the pro- 
gram moves on to insert the 
word at lines 460 to 490. 

The I counter establishes the 
number of letters to be inserted. 
The value of the location A$(X - 
l,Y) is assigned to each letter in 
turn. 



The player continues until he 
discovers all eight words and re- 
moves them from the array. He 
then opts to continue with a new 
puzzle or end the game. 

Although using the program 
is quite simple, the program- 
ming techniques used to create 
the puzzle are a bit more com- 
plex. I'll present a general out- 
line of the program, followed by 
a specific discussion of some of 
the technical aspects in the next 
paragraphs. 



Program Listing 1 

19 CIS: PRINTe25,"FIND IT":PRINT 

29 PRINT-WHILE YOU ARE READING THIS, THE COMPUTER IS BU 
SY 

39 PRINT'CHURNING AWAY WITH THOUSANDS OF COMPUTATIONS W 

HICH 

40 PRINT'WILL RESULT IN A WORD FINDER pUZZLE. iT TAKES 

ABOUT 
58 PRINT"25 SECONDS TO SET UP THE PUZZLE... IT WILL BE C 

OMPLETE 
68 PRINT" ANY SECOND NOW. yOU WILL BE SHOWN A SQUARE OF 

JUMBLED 
78 PRINT-LETTERS IN WHICH EIGHT LISTED WORDS WILL BE HI 

DDEN. 
88 PRINT-LOCATE A WORD, ENTER IT FROM THE KEYBOARD, AND 

THEN 
98 PRINT-CONFIRM YOUR LOCATION BY ENTERING THE COORDINA 

TES — 
188 PRINT-VERTICAL, THEN HORIZONTAL, OF EACH LETTER IN 

THE WORD. 
118 PRINT-TO GET STARTED, TAP ANY KEY." 
195 REM *** DIMENSION ARRAYS, POKE FOR READ EXECUTION * 

*• 

288 CLEAR 588: DIM AS(12,19), CS(50), W$ (8) : POKE16553 , 2 

55 

285 REM *** SET MAIN ARRAY TO EMPTY SPACE •*• 

218 FOR X-l TO 12 

228 FOR Y«l TO 19 

238 A$(X,Y)«" - 

249 NEXT Y 

258 NEXT X 

255 REM *** READ IN THE DATA FOUND AT LINE 2898 •** 

268 FOR Z-l TO 58 

270 READ C$(Z) 

289 NEXT Z 
291 Al-i 

295 REM *** SELECT WORD, ASSIGN TO W$, PULL LENGTH *** 

399 Z-RND (59) 

319 W$(A1)-CS(Z) 

329 N-LEN(W$(A1)) 

325 REM *** SELECT INSERTION DIRECTION AT RANDOM *** 

339 L-RND(8) 
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W% COTTAGE *^ 

W% SOFTWARE «^ 

V % FOR TRS-*>™ Micro Computers % ^ 

PACKER: Automatically edits all or part of your 
Basic p-ograTi to ease editing, run taster, or save 

memory Mas 5 sections UNPACK - unpacks multi- 
ple statement lines into single statements maintain 
ing program logic inserts spaces and renumbers 
lines 'or easier editing SHORT - shortens your pro- 
gram by editing out all REM statements, un- 
necessary words and spaces PACK - executes UN 
PACK and SHORT then packs lines into multiple 
statement lines, maintains program logic 
RENUM - renumbers program lines including all 
GOTO s. etc You specify increment MOVE - moves 
any line or block o* lines 10 an, new locat on in the 
program and renumbers lines Written m machine 
language, supplied on tape in 3 versions tor 16K. 
32K. &48K For Level II or Disk Basic $29.95 

DISASSEMBLER: Read, write, and copy system 
tapes Display and modity memory contents 
Disassemble ROM, DOS. and system tapes into Z SO 
mnemonics Search tor strings in memory Much 
more" Includes 32 pages of documentation and in 
formation 

For 16K Level II $19.95 

SYSTEM TAPE DUPLICATOR: Copy your system for 
mat tapes includes verify routine 
For any Level II $14.95 

CHESDISK: Transfers your copy of Microchess to 
disk for quick and easy access 
For any Level II Disk system $8.95 

CASSETTE LABEL MAKER: A mini word processor 
to print cassette labels on a line printer Includes 
manual and 50 peal and-stick labels on tractor teed 
paper 

For 16K Level II and printer $15.95 

INSTRUCTION MANUALS to- any Cottage So'tware 
O'.ginai programs avaiiab'e 'or 20- : of p'ogram .st 
price Refundable when program purchased 
TRS 80* repairs and modi'ications Call or write 'or 
info MANY MORE items available Call or write for 
catalog. DEALER inquiries invited 
Kansas residents add 3'e sales tax Foreign orders 
in US Currency only 
Call our 24-hour phone 3166834811 v write 

TRS- 90 is a registered trademark of TANDY CORP." 

COTTAGE SOFTWARE 

! 614 N Harding ^-233 

Wichita, KS 67208 



Disk Based 
Word Processor 



7 



50 






Available Now! 

Mailing List Option 



■ -. . . 



Ill »l»l»»l*l 



7 



50 
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4441 West First Ave 
Vancouver, B.C 

V6R 4H9 



604-224-3107 
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Versatile 

Information 

Manager 

Thinking of buying specialized program! 
for application* such as mailing lists, inven- 
tory, or maintaining personnel records' VIM 
can pertorm these and many other tasks, and 
the best part of it is that you only pay for it 
once 1 

Simplify the task of maintaining your data 
by putting VIM to work on your system VIM 
is very easy to use and its flexibility will per 
mit you to pertorm a great variety of data 
processing |obs with no extra programming 
It runs on thefRS-80" Model I, 32K [or more) 
disk based system 

MODI; II I (dalabasr manayrr) »S» »S 

-dalabasr detimlion «ilh up lo2<Ochafac 

in mofds and HI fields 
-alphanumeric jnd nunvfiM fields 
-add update and delete records 

— search on any lierds Of their combinations 
using I logit al and 10 relational operators 

— moditv unload oi delete freoeds retrieved 
bv a searc h 
MOOUII 1 1 son utility! »J* M 

written enlirelv M assembly language lor 
last operation 

— von on anv combnalon o» fields m 
as* ending or descending order 
UOOUU 1 Ireport generator* *» « 

— user delmced re<ord and page formats 

— optional summary lor numeric fields 
VIM Imodules I 1 and 100 ♦ page manual) 

S*Mt 
Add .'% shipping and handling 
Dealer inquiries invited 

fOR MORI INFORMATION WRITE: '' 307 

MICROCOSM 

PO Box 2034 Dearborn. Mi 4812 5 

•Tfgdemaik of Tgndy Corp 



SOFTWARE CPU"" 

IF you're learning an instruction set. or analyz- 
ing an alien machine code program, or creating 
Jour own super software structures, then you are 
eeping instructional effects of CPU architecture 
and RAM all together in your head in a complex 
running mental map Whew 1 Instrument your 
imagination' TBUG-lmking SOFTWARE CPU'" 1 
series of microprocessor simulations on th« Level 
II 16K TRS-JJOtm display a complete parallel 
before/after set of Processor Programming 
Models with scrolling disassembler. CPU 
Registers, flags and stack, plus an intelligent 
RAM Window reacting selectively to RAM- 
mteractive instructions It's your entire 
imaginative overhead, clicking away in Single-step 
or variable speed TRACE modes under your 
dynamic control Plus a slug of debugging 
features you'd never imagine would be available in 
such low cost development so'tware Reity 
program flow with a SOFTWARE CPU tm 

Sup«r STEP: Animated Z80 Programming 
Models, Disassembler, Singie-step/TRAcE modes 



with intelligent RAM Window, 5 user-selectable 
Windows, single and cumulative instruction times 
in microseconds. Reference Space, much more. 
Big booklet, a Z80 Software CPU. 16K Level u 
TRS-80, TBUG required No BLO $19.96 

EMU 02: Animated 6902 Programming Models. 
Disassembles to 6502 mnemonics. Single 
step/TRACE modes. 6502 counterparts to *B, SJ. 
•R. 9F and iG commands, feel Cross-interpreter 
keyboard scan port with p-lnstructions DB. EB 
control, paging in virtual address space, more. Big 
booklet & SYNERTEK card. It's a 6502 Software 
CPU. 
16K Level II TRS-80, TBUG required No BL-t $24.95 

ACCEL: from Southern Software of England, is 
a COMPILER tor Level II TRS-80 INTEGER BASIC 
Properly structured (no dynamic redefinitions, 
correctly nested loops etc ) error free BASIC 
programs are compiled by ACCEL to fast Z80 
machine code for potentially spectacular 
speedups 
ACCEL Compiler tor 16K Level II TRS-80 $44 95 

ALLEN GElDEH SOf'WARf 
Box 11721 Man Post Office 
San francisco. CA 94101 



include ?S each 
postage C« a<K 6*. 



. 
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SO YOU WANT TO USE 
YOUR TRS-80 TO: 

Relearn French. Help your children with 
their reading. Teach your entire family to 
program. But Interaction Is So Awkward 
In BASIC. 

BPILOT IS THE LANGUAGE 
FOR YOU 

BPILOT la a version o! PILOT written 
especially for the TRS-80 with either Level II 
or Disk BASIC. PILOT was developed by 
teachers for Computer Aided Instruction. 
PILOT allows you to concentrate on the 
Instructional goals, not the computer. 

BPILOT HAS 3 VERY 
IMPORTANT FEATURES: 

1. BPILOT is a complete PILOT. It includes 
the execute Indirect command, a complete 
Match Instruction, and long labels. 

2. You create BPILOT programs using the 
TRS-60 commands you are familiar with 
(AUTO. EDIT, LIST, TBON . . .). There are no 
new (and confusing) system commands. 

3. BPILOT allows you to use both PILOT and 
BASIC instructions in your programs. 
Besides Increasing the power of PILOT, this 
makes It easy to Team PILOT If you know 
BASIC, and easy to teach your children 
BASIC once they know PILOT. 

BPILOT Is a concise assembly language 
program making eitensive use of the Level 1 1 
ROMs. On a 4K system, the Level II version 
of BPILOT leaves 2K for programs. On a 16K 
system, the Disk version leaves 4K for 
programs. At $24.95 for either version. 
Including a reference manual and 3 
demonstration programs, BPILOT is a true 
bargain. For more information or to order, 

contact: ^ 3W computer Aided and 
/"■ ,-aVX. A ( Managed Instruction 
Vw/T/V.llP.0. Boi 2030 

Goleta. CA 93018 
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with yourTRS-80 

Everyone is feeling the bite of inflation 
but some TRS-W) ov. ners have found a 
wa\ to ease the pain. Some are making a 
few hundred extra dollars and a few are 
making thousands of dollars in their spare 
time. Our booklet "Money Making Ideas 
for the TRS-80" is a collection of these 
money making methods, along with pro- 
gram sources, program hints, getting 
started suggestions and pit-falls to avoid. 
Send $9.95 to: 

J8lR Electronics 

P.O. Box 492 -**• 
Crystal City. MO 63019 
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340 ON L GOTO 400,500,600,700,800,900,1000,1100 

400 REM *** UP VERTICAL SELECT AND PLACE *** 

410 X-RND(12)t Y-RND(19) 

420 FOR 1-0 TO N-l 

430 IF X-I-0 THEN 410 

440 IF A$(X-I,Y)<>" " THEN 410 

450 NEXT I 

460 FOR 1-0 TO N-l 

470 A$(X-I,Y)-MID$(W$(A1) ,1+1,1) 

480 NEXT I: Al-Al+1 

490 IF Al-8 THEN 1300 ELSE 300 

500 REM *** DOWN VERTICAL SELECT AND PLACE *»* 

510 X-RND(12): Y-RND(19) 

520 FOR 1-0 TO N-l 

530 IF X+I-13 THEN 510 

540 IF AS(X+I,Y) <> " " THEN 510 

550 NEXT I 

560 FOR 1-0 TO N-l 

570 A$(X+I,Y)-MID$(WS(A1) ,1+1,1) 

580 NEXT It Al-Al+1 

590 IF Al-8 THEN 1300 ELSE 300 

600 REM *** RIGHT HORZ. SELECT AND PLACE *** 

610 X-RND(12): Y-RND(19) 

620 FOR 1-0 TO N-l 

630 IF Y+I-20 THEN 610 

640 IF A$(X,Y+I)<>" " THEN 610 

650 NEXT I 

660 FOR 1-0 TO N-l 

670 AS(X,Y+I)-MID$(W$(A1) ,1+1,1) 

680 NEXT I: Al-Al+1 

690 IF Al-8 THEN 1300 ELSE 300 

700 REM "LEFT HORZ. SELECT AND PLACE *** 

710 X-RND(12): Y-RNO(19) 

720 FOR 1-0 TO N-l 

730 IF Y-I-0 THEN 710 

740 IF AS(X,Y-I)<>" " THEN 710 

750 NEXT I 

760 FOR 1-0 TO N-l 

770 A$(X,Y-I)-MID$(W$(A1) ,1+1,1) 

7 80 NEXT I: Al-Al+1 

7 90 IF Al-8 THEN 1300 ELSE 300 

800 REM *** RIGHT UP DIAGONAL *** 

810 X-RND(12): Y-RND(19) 

820 FOR 1-0 TO N-l 

830 IF Y+I-20 THEN 810 

840 IF X-I-0 THEN 810 

850 IF A$(X-I,Y+I)<>" " THEN 810 

860 NEXT I 




N*uts 



12 Issues For Only $12.00 

All The TRS-80®* News You Need 
When You Need It 

Now In Our 3rd Year Of 
Continuous Publication 

One Of The Oldest 

TRS-80®* Newsletters 

Still In Circulation 

— Featuring — 

• Applications • Product Reviews • 

• Machine Language Tutorials • 

• And Much More • 

Call: 312-782-9750 

Write For Free Sample: 
Chicatrug News ^ 

c/o EBG & Associates 
203 N. Wabash Av 
Chicago, IL 60601 

" TRS-80"* is a Trademark of Tandy Corp 



870 FOR 1-0 TO N-l 

880 A$(X-I,Y+I)-MID$(W$(A1) ,1+1,1) 

890 NEXT I: Al-Al+1: IF A1-8THEN 1300 ELSE 3f 

900 REM *** LEFT DOWN DIAGONAL *** 

910 X-RND(12): Y-RNDU9) 

920 FOR 1-0 TO N-l 



930 

940 
950 



THEN 910 



1030 
1040 
1050 



1130 
1140 
1150 



1340 
1350 
1360 



IF Y-I=0 THEN 910 
IF X+I-13 THEN 91< 
IF A$(X+I,Y-I)<>" 
960 NEXT I 
970 FOR 1-0 TO N-l 

980 A$(X+I,Y-I)«MID$(W$(A1) ,1+1,1) 
990 NEXT I: Al-Al+1: IF Al-8 THEN 1300 ELSE 300 
1000 REM *** LEFT UP DIAGONAL *** 
1010 X-RNDU2) :Y-RND(19) 
1020 FOR 1-0 TO N-l 

IF X-I-0 THEN 1010 
IF Y-I-0 THEN 1010 
IF AS(X-I,Y-I)<>" " THEN 1010 
1060 NEXT I 
107 FOR 1-0 TO N-l 

1080 AS (X-I,Y-I) -MIDS (WS(Al), 1+1,1) 
1090 NEXT I: Al-Al+1: IF Al-B THEN 1300 ELSE 300 
1100 REM *** RIGHT DOWN DIAGONAL *** 
1110 X-RND(12): Y-RND(19) 
1120 FOR 1-0 TO N-l 

IF X+I-13 THEN 1110 
IF Y+I-20 THEN 1110 
IF AS(X+I,Y+I)<>" " THEN 1110 
1160 NEXT I 
117 FOR 1-0 TO N-l 

1180 AS (X+I,Y+I) -MIDS (W$(A1), 1+1,1) 
1190 NEXT I: Al-Al+1: IF Al-8 THEN 1300 ELSE 300 
1300 REM *** FILLING IN REST OF AS(X,Y) ARRAY *** 
1310 FOR X-l TO 12 
1320 FOR Y-l TO 19 

1330 IF A$(X,Y) <>" " THEN 1370 
B-RND(26) 
C-64+B 

AS(X,Y)=CHRS(C) 
1370 NEXT Y 
1380 NEXT X 

1390 MS-INKEYS: IF M$ = "" THEN 1390 
1400 GOStlB 1700 

1500 REM *** MATCH UP ROUTINE *** 
1510 INPUT'ENTER WORD. ENTER '*' TO END."jDS 
1520 IF D$-"*" THEN 1900 
1530 N-LEN(DS):ON ERROR GOTO 3000 
1540 FOR 1-1 TO N 
1550 INPUT"EHTER VERTICAL, HORIZ. COORDINATES OF LETTE 

R MATCH. ";X,Y 
1560 ES=MIDS(DS,I,1) 
1570 IF E$OAS(X,Y)THENPRINT"WRONG1 i START OVER":FORX=l 

TO900:NEXT:GOTO10 
1580 IF E$=A$(X,Y) THEN A$(X,Y)«" " 
1590 GOSUB 17 00 
1600 NEXT I 
1610 GOTO 1500 

1700 REM *** THE SCREEN PRINT SUBROUTINE *** 
1705 REM ***NEXT LINE, USE 2 SPACES UP TO 9, ONE SPACE 

AFTER *** 
1710 CLS:PRINT"1 2 3 4 5 6 7 8 9 10 11 12 13 14 

15 16 17 18 19" 
1720 FOR X-l TO 12 
1730 FOR Y-l TO 19 
1740 PRINTA$(X,Y) ; " "; 
17 50 NEXT Y 
17 60 PRINTX 
1770 NEXT X 
17 80 FOR Al-0 TO 8 
17 90 PRINTWS(Al);" "; 
1800 NEXT Al: RETURN 
1900 CLS: PRINT" IF YOU WISH TO PLAY ANOTHER ROUND, TYPE 

'Y' FOR YES." 
1910 PRINT"TO END, JUST TAP THE SPACE BAR." 
1920 GS-INKEYS: IF GS-"" THEN 1920 
1930 IF G$-"Y"THEN 10 

1940 PRINT: PRINT'GOODBY FOR NOW.": END 
2000 DATA "COMPUTER", "PAPER", "TIGER", "BYTE", "BAUD", "HOU 

SE" 
2010 DATA "RANDOM", "TABLE", "GENERATOR "."INPUT", "OUTPUT" 

,"OHM" 
2020 DATA "RESISTOR", "VIDEO", "DISPLAY", "KEYBOARD", "LINE 

","FOR" 
2030 DATA "INPUT", "INTERFACE", "SIGNAL", "MICRO", "POWER", 

■SUPPLY" 
2040 DATA "SYSTEM", "RADIO", "WATT", "WAIT", "STATE", "DEVIC 

B" 
2050 DATA "PROGRAM", "BASIC", "CASSETTE", "LINEAR", "TIMER" 

,"BYTE" 
2060 DATA "PLUS", "MINUS", "GAME", "THEORY", "HIGH", "LOW"," 

BUFFER" 
2070 DATA "ELECTRON", "AIR", "FORCE", "NUMBER", "BINARY", "H 

EX", "END" 
2995 REM *** ERROR ROUTINE NEXT *** 

3000 CLS:PRINT"BAD INPUT. TRY AGAIN. ": FORX-1TO1000 : NEXT 
3010 GOSUB 1700 
3020 RESUME 1550 



DONE 
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How the Program Works 

Lines 10 through 110 print 
general information concerning 
the puzzle. As the user reads 
this information, the program 
moves on to the computations 
required to build the structure of 
the puzzle. 

The three arrays used in the 
puzzle are DIMensioned at line 
200. The A$(X.Y) array, used 
throughout, forms the visual dis- 
play. The C$(Z) array stores the 
50 words, of which eight are se- 
lected at random to insert into 
the A$(X,Y) array. The W$(A1) ar- 
ray stores eight words selected 
from the C$(Z) array. The POKE 
statement in this line is required 
for proper execution of the 
READ function of the TRS-80, 
Revision G. 

Lines 210 through 250 initially 
set the 12 x 19 array to a value of 
empty spaces two columns 
wide. These empty spaces are 
eventually filled either by ran- 
dom letters or the specific let- 
ters of the puzzle words. Lines 
260 through 280 fill the C$<Z) ar- 
ray with the words from the data 
bank. 

Lines 290 through 350 begin 
the process of selecting the 
words and inserting them into 
the A$(X,Y) array. A1 is initially 
set at and is used as a counter 
in later subroutines to track the 
eight selected words. Line 300 
selects a random number, which 
is then used to transfer the word 
value of that number into the 
W$(A1) array at line 310. 

The letter is derived from the 
MIDI function which works as 
follows: the word is identified by 
the WS(A1) array which was 
determined at line 310. The 
specific letter is found by the 
next two values in the MID$ 
statement. I + 1 identifies the 
starting point in the W$(A1) 
string, while the last value, 1, 
says we only want one letter ex- 
tracted. 

As the I counter increments, 
the letters are pulled one by one 
from the selected word and 
given a consecutive location in 
the puzzle array. Line 490 keeps 
track of the number of words in- 
serted, and when the total 
reaches eight, the program 
branches to line 1300. Other- 
wise, it returns to line 300, 



selects another word and in- 
serts it in the manner I have just 
discussed. 

Two Loops 

Lines 1300 to 1390 complete 
the job of filling in the entire 
A$<X,Y) array. Two loops are 
used to accomplish this task. 
As the program increments 
through the Y,X loops, the test 
at line 1330 checks each array 
location for occupancy. 

If there is already a letter as- 
signed to a specific location, the 
program jumps to the next value 
of Y,X. If the location is empty, 
lines 1340-1360 fill it in with a 
random letter. 

Since the ASCII codes for the 
letters of the alphabet run from 
65 through 90, a random number 
from 1 through 26, when added 
to 64, results in a number corre- 
sponding to the alphabetical 
portion of the code. Line 1360 
translates that number via 
CHR$(n), which returns the let- 
ter corresponding to the number 
and assigns it to the A$(X.Y) 
location. 

The array is now complete. It 
takes about 20-25 seconds for 
the computer to create the filled- 
in puzzle, and at this point the 
user can see the results by hit- 
ting any key. The short routine 
which accomplishes this task is 
found in line 1390. For those 
who have not discovered this 
powerful tool, a word of ex- 
planation is in order. 

Line 1390 M$ = INKEY$: IF M$ 
= "" THEN 1390 works as fol- 
lows: INKEY$ tells the computer 
to stand by, the user is going to 
enter something directly from 
the keyboard. If "" (nothing) is 
input, the statement tells the 
program to go back to the begin- 
ning of line 1390 and wait for the 
person at the keyboard to do 
something other than just sit 
there. 

When any key Is pressed, IN- 
KEY$ assigns the key value to 
the string variable M$, and the 
program moves on to the next 
line. Simple yet powerful, since 
it provides the user with instan- 
taneous keyboard control over 
the program. This function can 
also be used to advantage with 
following IF.THEN statements, 
which can then be used for mul- 



tiple choice branching related to 
a specific keyboard input. 

Hitting any key moves the 
program to the GOSUB routine 
in lines 1700 through 1800. The 
array and words are printed and 
control is returned to lines 1500 
through 1600. 

Line 1510 selects a word and 
assigns the string value 0$. Line 
1530 extracts the number of let- 
ters in the word which will be 
used in the counting sequence 
at line 1540. The error statement 
at line 1530 is a trap which 
catches a bad input at line 1550; 
for example, a keyboard bounce 
resulting in a coordinate outside 
the dimensions of the A$(X,Y) ar- 
ray. 

The coordinates input at line 
1550 are used to select the value 
of A$(X,Y), which is compared to 
the value of E$ derived from the 
MID$ function at line 1560. If the 
letters match, the A$<X,Y) value 
is changed to " ", providing 
positive feedback to the user 
when the screen is reprinted. 

Lines 1900 through 1940 pro- 
vide the option of ending or go- 
ing back for another puzzle. 



Note the use of INKEYS as a 
branching device. The DATA is 
stored starting at line 2000, and 
the error routine at line 3000. 

Modifications and Changes 

Everybody loves to play with a 
program, so I'll offer a few sug- 
gestions you may want to try. 
The number of words in the data 
bank can be increased to what- 
ever point your available mem- 
ory handles. This version leaves 
about 9000 bytes available in my 
16K machine, so there is plenty 
of space for expansion. 

The C$(50) dimension at line 
200 must be changed to match 
the number of words in the 
DATA file, line 210 has to CLEAR 
more string storage space, and 
lines 260-300 have to be modi- 
fied to reflect the number of 
words available. 

The number of words inserted 
into the puzzle can be increased 
by setting the value of A1 higher 
in lines 490. 590. 690, etc. and 
resetting the loop at line 1780. 
This modification increases the 
time required to place all the 
words into the puzzle. ■ 



SAVE $ ON COMPUTER RIBBONS 
FOR YOUR 



TRS-80® 



FROM RAC COMPUTER PRODUCTS 





QTY 


PIECE 


D0Z. 


SAVINGS 


LINE PRINTERS 1 , 2, OR 4 










CENTRONICS 730. 737. 739 


1-24 


4.69 


5628 


19.52 




25-UP 


369 


4428 


31.52 


LINE PRINTER 3 


1 


17.95 





4.00 


CARTRIDGE TYPE 


212 


16.95 


20340 


60.00 


CENTRONICS 734 


13 UP 


14 95 


179.40 


84.00 



FOR CREDIT CARD ORDERS 

VISA MASTERCARD 
CALL TOLL FREE 1-800-423-2915 

EXT. 200 

CALIF. RES. 1-800-272-3900 EXT. 200 

OR SEND CHECK OR 

MONEY ORDER TO: 

RAC COMPUTER PRODUCTS, MO. DIV. 

6467 VAN NUYS BLVD. 

SUITE 237 

VAN NUYS, CALIFORNIA 91401 
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*• CALIFORNIA RES PLEASE ADD SALES TAX 

c, TRS-80 IS REGISTERED TRADE MARK OF 
TANDY CORP. 
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UTILITY 



Do speed and animation turn you on? 



Super Graphics 



Alan R. Moyer 

993 San Angelo Drive 

Hamilton OH 45013 



The TRS-80 utilizes various 
graphics devices; first, SET 
and RESET (Example 1) and 
POKE graphics (Example 2). The 
PRINT method (Example 3) oper- 
ates faster, allowing simulated 
animation and other tricks, but 
you can sit for awhile while all 
the variables in some programs 
are initialized into their re- 
spective graphics symbols. This 
PRINT method is commonly 



10 REM SET 1 LINE OF GRAPHICS 
20 CLSFOR X = TO 
127:SET(1.X):NEXTX 



Example 1: The SET and 
RESET graphics function 



10 REM POKE 1 LINE OF 

GRAPHICS 

20 CLSFOR X = 15360 TO 

15424:P0KEX.191:NEXTX 

Example 2: The POKE 
graphics function 



called the super graphics meth- 
od. 

With the aid of a monitor utili- 
ty program that allows you to 
access specific memory loca- 
tions, it is possible to insert 
graphics characters into a pro- 
gram line. If you have a disk sys- 
tem, you can call up DEBUG and 
directly insert graphics charac- 
ters. 

If you don't have a disk sys- 
tem and want to take advantage 
of super graphics, you can use 
the program listing, below, to 
access and change, in decimal 
or hexadecimal, a BASIC print 
line to directly print graphics 
characters under program con- 
trol without a 'CHR$(n)' initial- 
ization. One consideration is 
that the finished program may 
not be listable, and you cannot 
edit any line containing super 
graphics characters. 

Incorporating super graphics 
into your program with this mon- 
itor can be done in two ways. 
The easiest method is to load 
the monitor program before you 
do any programming and then 
type in the lines as you normally 
would. The monitor program 
uses high (65000 and above) line 
numbers, so it should not in- 
terfere with your program input. 

If you already have a program 
and want to add super graphics, 
you can include the monitor in 
your program fairly easily by: 

1) CLOADing your program 

(make sure that no line num- 



ber is higher than 64999); 
2) Typing in this program: 

CLS:PRINT TYPE IN AFTER 
MERGING • POKE 16549"PEEK 
(16649)' POKE 16548"PEEK(16548) 

E = 17129 

1 S = E:E = PEEK(S+ 11-256 + 
PEEK(S).IF EX) GOTO 1 

2 POKE16549,INT(S/256):POKE 
l654a.S-INT(S/256)- 256:ENO 

3) Running the merge pro- 
gram; 

4) CLOADing the monitor; 

5) Executing in immediate 
mode the commands listed at 
the top of the screen. 

You should now be able to list 
the combined programs. You 
can use the monitor to alter the 
PRINT statements to include su- 
per graphics characters. 

The Monitor Program 

The monitor program works 
by typing RUN 65000. Monitor 
commands include: 
D • Set the number base to 
decimal (for input); 
H - Set the number base to 
hexadecimal (for input); 
E xxxxx - examine memory ad- 
dress xxxxx; 

M xxx • Modify current mem- 
ory address to xxx; 
; - Steps to the next address 
( + ). Holding the key down 
continues to step the address 
until the key is released; 
- - Steps to the previous ad- 
dress. Holding the key down 
continues to step the address 
until the key is released; 



S - Stop program, return to 

BASIC. 

The monitor prints the ad- 
dress and data on the screen in 
decimal and hexadecimal and 
the ASCII value (if any) of the ad- 
dress data. You can then modify 
any address and insert your de- 
sired values. The following 
demonstrates use of the moni- 
tor and gives an example of su- 
per graphics. This example can 
be expanded to include elabo- 
rate super graphics. 

1) CLOAD the super graphics 
monitor; 

2) Type in the following line: 
'10 PRINT "SAMPLE LINE 
FOR INSERTING GRAPH- 
ICS"; 

3) Type in RUN 65000; 

4) As the monitor takes over, 
type H to establish hexa- 
decimal number base mode; 

5) Type E (for examine), then 



10 REM PRINT 1 LINE OF 

GRAPHICS 

20 CLS:PRINT STRING$(64.191) 



10 REM PRINT 1 LINE OF 

GRAPHICS 

20 AS = CHR$(129) + CHR$<131) 

+ STRING$<3,158) + CHRJ<26) 

+ STRING$<5,24) + CHR$(186) 

+ STRING$<4,171) 

30 REM "26" = LINEFEED , "24" = 

BACKSPACE 

40CLS:PRINT A$ 

Example 3: The PRINT 
graphics function 
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type in 42E9 (for cassette sys- 
tems, or 68BA for disk); 

6) The monitor displays the 
address 42E9 and its data An 
ASCII value (if any) for the 
data will be shown in the right 
hand column; 

7) Hold the ; key down to step 
the address display along. 
Watch the ASCII column until 
you see the line you entered 
show up ("SAMPLE LINE FOR 
INSERTING GRAPHICS'); 

8) Use the ; and ■ keys to get to 
the beginning of the line; 



9) Type in M (modify) and any 
value for a graphics character 
(Table 1); 

10) The monitor again dis- 
plays the address with the 
new data value. Do this as 
many times as there are char- 
acters within the quotation 
marks of the PRINT state- 
ment (when typing in the origi- 
nal program, include enough 
spaces in your PRINT state 
ment to include all the graph- 
ics and cursor control you 
need); 



~c 



HEX FORM OF GRAPHICS 
OI2J456/89ABCDEF 

OnanHBBBBBBBBSIl 

m i* no hi n» i>> u« i" '»• '»' '»• ■>• '«o '«• >** '** 

DDeeHE|BH|I|i|Ii 

QDQDBBBBBSaillll 




- yQQOU!!!!!!!!!! 

1 23456789ABCDEF 


i» - LINEFEED 
is - BACKSPACE 



Programming 
Power 



IRV. one of the most powerful utility programs available, turns 
your keyboard into a SL'PERKEY BOARD. 

Now you can have single key programming. IRV comes complete 
with its own keyboard definitions, or up to 255 characters can be 
assigned to every key, including (ENTER) and (BREAK). You can 
enter often used BASIC words, variable names or even entire lines. 
Even functions, such as RUN, LIST, or EDIT can be entered with a 
single keystroke. 

The relocate feature of IRV is unique, in that it allows single line 
relocation and renumbering. You can merge lines using the EDIT 
function and a single keystroke. 

As a video editor, IRV is so powerful, you'll wonder how you got 
along without it. Full cursor control, blinking cursor, block move- 
ment and special erase functions arc just the beginning. Frequently 
used video graphics blocks can be saved and used again and again. 

Even IRV's minor virtues arc impressive. You can have auto repeat 
with any key, including programmed functions. You won't have to 
pull plugs or fiddle with a control box to rewind or fast-forward a 
tape. The cassette recorder can be controlled from the keyboard. 

If you are a creative programmer (or wish to be), you need the 
power and convenience of IRV! (DOS compatible). 

$24.95 Tape $2995 Disk C.O.D. Accepted 
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The 
Programmers Guid 



POBox66 

Peterboro. NH 03456 

PH (603) 924-6065 



■ 1 1.--1 ... 




Everything needed to add powerful controller 
capability to TRS-80, Model 1, Level 2 or DOS 

SCIENTIFIC ENGINEERING LABORATORIES ^»i 

11 NEIL DRIVE • OLD BETHPAGE. NEW YORK 11804 
TELEPHONE (516) 694-3205 



GP1B-488 to TRS-80* 
INTERFACE 

Mod. 488-BOB 

$225.00 

♦ shipping, insurance & tax 

SPECIFY 
DISK OR TAPE 



•Trade Mar* of Tandy Corp 
There « no affiunon octvw e n 
Sccnfthc Engineering laoorattnes 
and Tandy CorporaKm or Radu 
Shack 



CASIO 

Calculator Watch 

Tima Calendar Display 
8 Digit Calculator 
Stopwatch 

$48.95 

F 80 Alarm Chronograph $26.95 




TELEPHONE ANSWERING 

SANYO M139N $99 

SANYO 9918 Ramota $239 

RECOR D A CALL BOA % 199 

RECORD A CALL 90A NEW! WRITE 

ma FUP-PHONE 

$36.95 



Mattel Intellivislon 
$239.95 




ALSO Atari Sharp Cobra JVC 
SONY Panasonic 



MastarCard VISA 

SYNAPSE VIDEO " 266 

P.O. BOX 988 

NEW YOWK.TM.Y. TOOOO 



qq SICK ^£ 

OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME & MONEY?? 

RANDOM ACCESS PAYROLL 

• NO Complicated Initialization 

• EDIT & LIST 

• QUARTERLY Reports 

• PROGRAM Loads In Less than 30 sec 
PAY ANY EMPLOYEE ANYTIME 

• SALARIED OR HOURLY 

• COMPLETE including EIC 

• PRINTS on NEBS 9040 CHECKS 

• NO SPECIAL PAYROLL CHECKS 

• SPECIAL HOURS— SPECIAL PAY 

• TWO SAVINGS— INCLUDING RIA 

• STATE TAX— WORKMENS COMP. 

• CLASSED BY Occupation or Dept. 

• PAYSTUB Shows Year-to-date 

• No Filenames— All Automatic 
SEND YOUR STATE TAX SCHEDULE 

• We'll Customize for your State Tax 

WRITTEN IN BASIC FOR 
COMPLETE CONTROL 

Documentation & Disk $55.00 

Documentation only $10.00- 
credit to purchase 
CREDIT CARD ADD 5% 
MASS ADD 5% or Exempt number 
Requires: 
Min. 32K-1 Drive-Printer = 50 EMP 
48K-2 Drives-Printer = 100 + 
TEL. 7 AM-9:30 PM EASTERN 
(617>359-2364/6370 

MEDFIELD " 421 
COMPUTER SOFTWARE 

39 GREEN ST . MEDFIELD. MA 02052 



,- ftaaOar Sannca—taa page 2X 
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11) Type in S to return to BA- 
SIC; 

12) List the program to in- 
spect your PRINT statement. 
You should see words like 
CLS, SET, VAL, etc. They are 
BASIC commands that the 
computer normally stores as 
one byte tokens. These values 
are normally not available 
from the keyboard and must 
be inserted by some other 
method. 



To run the present example, 
type 20 STOP, so that you can 
see the display without the mon- 
itor program messing up the 
screen, and run the program. 
You should now see a number of 
graphics characters appear on 
the screen. 

You can CSAVE the program 
with the monitor attached for 
further development and delete 
the monitor when finished with 
a program.! 



Program Listing 



65800 
65010 
65020 
65030 
65040 
65050 
65055 
65060 

65070 

65080 

65090 
65095 
65100 
65110 
65120 
65130 
65140 
65150 



ON ERROR GOTO 6 54 30 

' UTILITY MONITOR - V2 . - ALAN R. MOYER 7/3/7 9 

DEFINTB-M,0-S,U-Z:DIMHNS(15) 

DATA 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

FORX*0TO15:READHN$(X) :NEXTX 

CLS:LC-64:BA«16 

1 PRINT HEADING 

PRINTS0," UTILITY MONITOR - V2.0 N0. BAS 
E - "; 

IFBA-10PRINT-DECIMAL " ELSE PRINT'HEXID 

ECIMAL " 

PRINTg64,"ADDR. (D) ADDR. (H) DATA(D) 
DATA(H) ASCII"} 

GOSUB65340 

' GET INPUT 

AS-INKEYS 

IFAS="D" BA-10:GOTO65060 'CHANGE TO DECIMAL 

IFA$«"H" BA-16sGOTO65060 'CHANGE TO HEXADECIMAL 

IFAS="E" GOTO65190 'EXAMINE AN NEW ADDRESS 

IFA$-"M" GOTO65290 'MODIFY CURRENT ADDRESS 

IFAS-'S" THEN ON ERROR GOTO 0: END 'BACK TO BASIC 



65160 IFAS-"-" AD-AD-1:GOSUB65423:GOSUB65350:POICE16443, 
0:GOTO65240 'DECREMENT ADDRESS BY ONE 

65170 IFAS-";" AD-AD+1 :GOSUB65423 :GOSUB65350 : POKE16443 , 
0:GOTO65240 "INCREMENT ADDRESS BY ONE 

65180 GOTO65100 

65185 'GET *EXAMINE* INPUT 

65190 ASC@LC,A$; 

65200 INPUTA$:GOSUB65340 

65210 IFBA-10 AD-VAL(AS) :GOSUB65423 iGOSUB65350 :GOT06524 



65230 
65235 
65240 
65245 
65250 

65260 
65270 
65280 
65285 
65290 
65300 
65310 
65320 
65325 
65330 
65335 
65340 
65345 
65350 
65360 
65370 
65380 
65390 
65395 
65400 
65410 
65420 
65422 
65423 
65424 
65425 
65426 
65428 
65430 



H$-A$:GOSUB65400:AD-T: [66NEW5x:GOSUB65423 

'GET ADDRESS DATA 

D-PEEK(TD) :H5-INT(D/16) :H6-D-H*16 

'PRINT DATA 

PRINTeLC,AD;TAB(14)HN$(Hl)>HN$(H2)»HN$(H3);HN$<H4 

; 

PRINTTAB(28)D;TAB(42)HN$(H5) ;HN$(H6) ; 

IF(D>31)FIX(D<192)PRINTTAB(56)CHR$(D) ELSE PRINT 

GOTO65060 

'GET *MODIFY* INPUT 

PRINT§LC,A$; 

INPUTAS:GOSUB65340 

IFBA-10THEN D-VAL(AS) :GOTO65330 

H$-A$:GOSUB65400:D-T 

'INSERT NEW DATA 

POKE TD,D:GOTO65240 

'INCREMENT LINE COUNTER 

LC-LC+64:IFLC>960 LC-96D : RETURN 

'GET HEX INFORMATION 

Hl-INT(AD/4096) 

H2-INT( (AD-Hl*4096)/256) 

H3-INT((AD-((H1*4096)+(H2*256)) )/16) 

H4-AD-((H1*4096)+(H2*256)+(H3*16)) 

RETURN 

'CONVERT HEX INPUT TO DECIMAL 

T-0 : N-l : FORY-LEN ( H $ ) TOlSTEP-1 

FORX1-0TO15:IFMID$(HS,Y,1)-HN$(X1) X2-X1:X1-15 

NEXTX1:T»T+X2*N:N-N*16:NEXTY: RETURN 

'CHECK ADDRESS INPUT 

TD-AD 

IF AD<0 THEN AD-0: TD-AD: RETURN 

IF AD>65535 THEN AD-65535 

IF AD>32767 THEN TD— (65536-AD) 

RETURN 

PRINTSLC, "ILLEGAL INPUT... TRY AGAIN" :RESUME 65060 



COMPUTE X 17710 HERITAGE Cl. WEBSTER TEXAS 
*^4is f7i^l->-^59 77598 



This Month Only 
LNW KITs 

IVIll till OKR lllll' 

I IMNSIM I HI l«(»Cf 
COMPUH 111 KSS MR 
cassiiii mil i cisi 

$229." 

ASSEMBLED- • $299." 

Custom Cabinets 

Fit INN SUII M [IMNSION 
CIJINf I .o ! SIMS 

nous mw nun rout! 
limns 

CABINET ■• 2 SKIS 
NOUS IN*. fOKll SIPPlUSj 
HMO 2 DISH OHMS 



irmni-ii, 



TRS80 DISK DRIVES 

*$325* 
Your : Tandon, MPI 
Choice: or Shugart 
INCLUDES CASE It SUPPLY 
DISK DRIVE CABLES 52 1 95 



NEW!! mpi- 

PRINTER MODEL88T 

• ADJUSTABLE TRACTOR FEED 
•100cp, /UPPER- LOWER CASE 
•BIDIRECTIONAL PRINTING 

• RSJll A PARALLEL IF 

• FRICTION FEED 
•PLUS MORE FOR 



$749 



COMPONENTS^® 

FOR LNW SYSTEM EXPANSION 



TUSH S .11 


T4SI4 1 


IS 


I41SII 13 


T4S 12 


SI 


TUSH IIS 


T4II 


,41 


IUS3I .11 


7412 •••• 


41 


HIS74 .51 


7411 


40 


74 LS 1 39- ■ J. II 


HIS 


») 


74 LSI SS - 111 


7112 •••■ 


5) 


rutin-' 111 


TS 12 


S! 


mins in 


IS4S2 


35 


T41S24I - IIS 


1411 


.11 


741 tS 24 1 - - IIS 


1411 


M 


T41S244 2.2 S 


T41S1I7 


II 


FD1771B-01 DISH CTIH. 


13 IS 


TR1602 111. 




Ml 


MPU 131 .11 






io.ooo if. mil cipici iii 


3 15 



• ORDERING INFORMATION • PERSONAL CHECKS «CODi REQUIRE 10% DOWN 

• VISA it MASTFRCHARGE • TAKE 2 WEEKS TO -TEXAS RESIDENTS ADD 4% TAX 

• ORDERS ADD 4% • CLEAR 



TRS-80 Owners: 
Turn Your Typewriter Into A Printer 

...With the KQS~80 Keyboard Actuator 

• Plug-In compatibility with the TRS-80 . . . attrac- 
tive enclosure contains actuator and interface. 

• Least expensive way to get letter quality printing. 

• No mechanical modifications to the typewriter 
are necessary. 

• Rests firmly above the typewriter keyboard. Can 
be installed or removed in 5 seconds. 

• Does not require any software to operate . . . 
works with Pencil. Scripsit and other word pro- 
cessing programs. 

• Solenoids with soft plastic tips strike typewriter 
keys with the same force a typist would exert. 

IKGSI KOGYOSHA CO., LTD. 

* ; 179 Riveredge Rd.. Tenafly. N.J. 07670 (201)568-8769 
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Dealer Inquiries Invited. 



PlKEZZAP 

is a machine language, highly ad- 
vanced disk sector modifier. Incor- 
porating 4 additional utilities most 
desired by users. 35 or 40 track. 1 or 2 
drives. 

•Zero out all unallocated sectors. 

•Zero out all killed directory entries. 

•Hash code displayed upon entering 

any filespec. 

•Instantly kill format, copy, basic 

and all system files except boot and 

dir. 

•PUREZZAP reads, modifies and 

writes any sector. 

•Lightning fast cursor movements in 

4 directions whether modify mode or 

not. 

•Instant toggle between drives. 

•Continues sector compare of any 

two locations. 

•Continues search for the occur- 
rence of any byte. 

•Automatic single or multiple dupli- 
cation of a modified byte. 

• Forward or backward 1 to 9 sectors 
at a time »instantly«. 

• Fantastic, easy to read, visual dis- 
play with the relative byte position 
displayed and updated continuously 
during any function. 

•A super menu and more with easy to 
understand documentation. 
Shipped within 24 hours on a diskette 
for only $12.95. Add $1.00 for han- 
ling in USA— $3.00 outside. 

♦ Make check or money order payable to: 
COMPUTER CONSULTANTS ♦ 
9411 Cedartree Rd. . 220 
Downey, California 80240 
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Instant Software New Releases 



FORTHETRS-80* 



LIFE 

Would you like to play god? 

Even if you've only been involved with com- 
puters for a short while, you're certain to have 
heard of Life. The game was originally created 
by British mathematician John Conway and 
popularized in Martin Gardner's Mathematical 
Games column in Scientific American maga- 
zine. Life, a computerized simulation of the life 
cycle of a colony of bacteria, allows you to 
manipulate both the bacteria and their environ- 
ment. 

Over the years the game has lost none of its 
fascination for computerists. It is based on a 
few simple concepts but it results in captivating, 
animated graphics displays. 

There are two versions of Life included in 



this package. The first is written in machine- 
language and is the most versatile, flexible and 
the swiftest version of Life we've ever seen. The 
second is in BASIC with machine-language 
subroutines. This allows both the machine-lan- 
guage devotee and the BASIC aficionado to ex- 
periment with the program. 

Patterns can be created and edited easily. 
You can create your own "creatures" or use the 
library of preprogrammed creatures. You can 
run at full speed (100 to 200 generations per 
minute), enter a pause factor, or single step 
through the life cycle. 

No matter how you approach Life, whether 
artisitically, mathematically, intuitively, or just 
for fun, this is THE classic program. 
Order No. 0078R $9.95 



Winner's Delight 

Are you a winner? Do you enjoy challenging 
yourself with thorny tasks? Then try Winner's 
Delight. This quartet includes: 
Amazing — You must escape from a maze, one 
that you view from the inside. You must work 
against the clock— and you may meet a nasty 
dwarf who can block your passage to freedom. 
Junior Checkers — Not your usual game of 
checkers . . . The challenge is to beat the com- 
puter in the fewest number of moves. 
Jumbo Jigsaw— Fit the pieces of the jigsaw 
together in the fewest number of tries. The pro- 
gram offers three levels of expertise for you to 
choose from. 

Thirteen Ways— Try to fill up your columns 
with the numbers you roll on dice. Lady Luck 
may be with you or against you. But you may 




be certain that the computer will be plotting 
how to fill its columns first! 

You too can be a winner, with Instant Soft- 
ware! 
Order No. 0124R $9.95 




Body Buddy 

Get to know the Inner You. Use this package 
to learn your caloric needs and to set up a 
weight-loss diet. It will also introduce you to 
human anatomy and physiology. 



The Adult Caloric Requirements program 
can determine your Basal Metabolic Rate, after 
you respond to a computerized "question- 
naire". Then the program makes recommenda- 
tions on how you can reach an ideal weight, 
through dietary planning. 

Our Flexi-Diet program will create a prac- 
tical diet for you. Choose your caloric intake, 
from 600 to 2400 calories per day. The program 
will make up sample menus for any meal you 
desire. If you don't care for its choices, it will 
make as many alternative menus as you like! 

In the Anatomy Quiz program, a human tor- 
so is drawn on your video monitor and you 
must locate various organs within the body. 
After you've made your choice, the program 
gives a mini-lesson, which includes the organ's 
size, exact location and major bodily functions. 

Body Buddy: Let it change you for the bet- 
ter! 
Order No. 0109R $9.95 



Instant Software 




Investor's Paradise 

Imagine that you've been given a large sum 
of money and have the opportunity to see if you 
can make a killing in the market . . . 
Stock Trek— This is a stock market simulation 
in which you and up to five other investors buy 
and sell stocks. See if you can transform $5000 
into a fortune in twelve short months. The pro- 
gram has an automatic ticker tape that an- 
nounces market conditions plus a stock price 
display board. You can ask for a prospectus 
that will describe each stock and its dividend 
potential. Finally, you can see the performance 
of each stock displayed on a graph. At the end 
of one (simulated) year, the computer will 
display the net worth of all investors. The 
player with the greatest net worth is advised to 
start looking at the financial pages. 
Speculation — This program goes a step beyond 
being a mere simulation. You enter the finan- 
cial data on up to 25 real companies and start 
playing the market. You can buy and sell shares 
based on net cost, including sales commissions. 
You'll be able to compare how you did in the 
market, based on the value of your portfolio 
and accumulated dividends, versus investing 
your money at a fixed rate of interest. This pro- 
gram can simulate up to five years of playing 
the market in computer time and all your data 
can be stored on tape for future reference. 
Although this program isn't intended to 
simulate actual market conditions, it comes 
darned close. 

The Investor's Paradise package lets you ex- 
perience all the thrills and triumphs of the stock 
market without risking a dime. 
Order No. 0125R $9.95 

"A trademark of Tandy Corporation 



TO ORDER: Look for these programs at 
the dealer nearest you (see list on the 
next page). If your store doesn't stock 
Instant Software send your order with 
payment to: Instant Software, Order 
Dept., Peterborough, N.H. 03458 (Add 
$1.00 for handling) or call toll-free 
1-800-258-5473 (VISA, MC and AMEX ac- 
cepted). 



Prices subject to change without notice. 



Peterborough, N.H. 03458 
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Ask for Instant Software at a computer store near you. 



Alabama 

Arvdenon Computer* 

3156 University Of , Huntsvill* 

Computeneno o< HaaMM 

3020 lmiv***ily D' Huntsvill* 

Onm"r Bros 

37*3 A.rporl Blvd Mobile 

Arizona 

P'otesnon.i Data Sy.tams 
'S»« N i«th Si . Phoan.. 
Mi ii. 11 TV a Rio 10 
621 Eaat Broadway Utii 

Catlfomla 

AMCO Eiec i Supply 

636 E. Arrow Hwy , Aius. 

ByttShop 

•036 Clalrmont M.s. Blvd . Sm Oiteo 

By1*Shop 

123 E voTDi Linda. Pucmiu 

ByM Shop o« Ml Vm 

1415 Ww El Canxno Ran Ml View 

ByM Stop of Sacramento 

•041 OfMAoack in . Citrus Hrgmi 

Capn.l Computer S,mmi 

3396 El Cimmo Ax Sacramento 

Computer. MarM Easy 

•19 East An OB p»imon 

Compum Store ol San Leenoro 

701 MacArtnu/ Bivj San Leandro 

Computer Wwid 

B79i W**tmin»t*r *vi We*tm,nster 

Computerland 

16720 S Hawthorne Lawnda-s 

Computerland ol W LA 

6S40 La C*enega Blvd ingiewood 

Com Electronic • 

31 IS No Mam St Morro Bay 

Compular land 

24001 via F .b'lc.nta No 904. Mission V.rjjo 

Compular Mart ol Cahlornia 

31 S Diamond Bar Blvd . Diamond Bar 

Electronic Syalami 

4BB3 Tonlno. San Joaa 

Hobbi tronica 

1371 So B.scom Ave . San Joaa 

Hobby World 

19611 Buainaaa Cir Dr . Unit 6. Bonhndge 

Huntington Computing 

2020 Charles SI Corcoran 

I C E Houaa inc 

398 North E SI . San Bernardino 

Jada Compular Product* 

4901 w Roaacran*. Hewtnor-n* 

Malibu Microcomputing 

23910A 0«..i-.b Way Maubu 

MartamCo 

63S1 Afcnadan Rd San joaa 

Osamp/Tachn<ca> Boons 

1033 N Sycamore Ave Loa Angara* 

PC Computart 

01M San Pablo An E< Garnto 
O I Compuiara. inc 
1MU Hawthorne B iv.i Lawndate 
Radio Snack Dealer 
•250 Mir. Mew Bird San Diego 
Radio Shack Dtun 
SO N Cabrnio Hwy . Hall Moon Bay 
Santa Roaa Compular Cantar 
604 7lh SI . Santa Roaa 
Silvar Spur Elact. Coinm 
13SS2 Cantral Ava . Chino 
Tha Compular Store 
620 Broadway. Santa Monica 

Colorado 

Colorado Compular Sy alarm 
311 W 741h Aim . Westminster 
Computariand o* North Danvar 
1749 Wadawortn Bin] Ar.eda 
Compular Shack 
1638 South Prairie Pueblo 
Softwara Gourmai 

1 1 1 1 S Paacl SI Denver 
Th* Compular Slora 
2300 Walton St . Damar 

Connoetieut 

American Buainaaa Computers 
454 Thamaa Si Groion 

Compulariab 

130 Jefferson Naw London 

Computerl.no 

1700 Po.l Rd. Fai.ii.id 

Computariand 

60 SklH St., Hamdan 

Compular Works 

1439 Poal Rd E .. Liberty Plaza. Waatpon 

Instructional Syaiama Computers 

607 Harllord Rd . Manchaitar 

Technology Systama 

206 Graanwood Ava . Balhal 



DC. 

The P.ogr*m sn 

4200 Wi»COnS.n 

Florida 



l« NW Wasn-ngto 



1 78 Or lord F»d Fain Par. 

AMF I ir. Iron .;, 

11141 N 30th Si Tamp. 

Boyd Ebart Corporation 

1 326 Wa.1 15th SI Panama City 

Compular Cantar 

»5'8 Cantral Ava . Si Petersburg 

Compular junction 

5450 So Slata Rd 7 Ft Lauderdale 

Computariand 

7374 S. Tamiami Trail. Sarasota 

Computariand ol Ft Lauderdale 

3963 N Federal Hwy . Ft Lauderdale 

Computerland of Jacksonville 

27774 University Blvd W Jacksonville 

Computariand of Tampa 

1420 E Fowler Ave Tampa 

Computariand of Waat Palm Beach 

4275 Okeechobee Blvd West Palm Bead 

Computer Shack 

3336 Beach Blvd Jacksonville 

Computer System Resources Inc 

3222 S w 35m Bivd G8.n**viit* 

Curiis water* Enterprises 

236 Taioot Am Melbourne 

Heaih Hit Electron* 

4705 W 16th Ave Center HeaJMA 

his Computermatron 

1295 Cypres. Ave Melbourne 

Llkatan Compular Store 

Airport Rd Daatin 

Williams Radio I TV Inc 

2062 Liberty SI Jeckaonvitie 

Your Basic Compular Store 

971 Saaway Or . Ft Pierce 

Georgia 

Atlanta Compular Man 

Atlanta 

Computerland of Atlanta 

2423 Cobb Parkway Smyrna 

Micro Computer Systems 

3104 E Snadowiawn N E . Atlanta 

Hawaii 

Computariand ol Hawaii 
567 N Federal Hwy Honolulu 
Radio Shack Assoc Store 
I7-2S K.ng St . Honolulu 

Idaho 

Eiectro/vc Specialists 
64ii Feirvtew Ave Bo>s* 

Mm*. 

Computerland 

4507 North Sterling Peon. 

Computerland 

951 1 H Milwaukee Ave Niies 

Computer Station 

3659 Nameoki Rd . Granite Cuy 

Garcia I Associates 

203 No Wabaah Ave Suite 1510. Chicago 

Midwest Micro Computers. Inc 

706 S Mam SI . Lombard 

Indiana 

Computer Canter ol South Band 
51591 US 31 North. South Bend 
Oata Domain 

221 W Dodds. Bloomington 
Fall Creek Electronics Store 
732 Center SI . Pendleton 

Iowa 

Memory Bank 

1721 Grant St Beitenbori 

Kanaaa 

Central Kansas Computers 
6 S Broadway Herington 

Main* 

Maine Computronic* 
intown Pi*ja Bangor 
Mid Maine Computer Co 

156 Turner Si Auburn 

Radio Shack 

315 Mam Man Rd So Po-nand 

Maryland 

Compular Age 

9433 Georgia Ave Silver Springs 

Jack Fives Electrons* 

4806 Debilen Circle Pikeeviii* 

TheComm Canter 

9624 Ft Meade Rd . Laurel 

Massachuaatta 

Compulsion, 

1 75 Main SI . Charleatown 

ComputarOty 

50 Worcester Rd . Frammgham 



Computer Packages u-'im.ie<i 

342 Boston T.mp.ne Shiewsbu'v 
land ol Electronics 
1 127 Western Ave Lynn 
l.ghlhouse Compular Software 

14 Fan R raw Ax Rehooeth 

Mark Gordon Compute's 

15 Kenwood Si C.mbrKlj» 
Naw England Eecl'onics Co 
679 Highland Ave Nervilliam 
Small Business System Group 
Main St Dunstable 

The Computer Store 

120 Cambridge SI . Burlington 
Tulls Radio » Electronics 
206 Mystic Ave . Medlwd 

Michigan 

Computer Center 

26251 Ford Rd Garden CM) 

Computer Connections 

3B437 Grand River FarTiinglon Hills 

Computerland of Grand Rapids 

2927 26lh Si S E Kentwood 

Computerland o f Souihiieid 

29673 Northweatarn hwv Soutntiaid 

Computer Mart 

560 W 14 M'le Rd C'.wson 

Compular Room 

455 E Michigan Ave . Kalamazoo 

Computronu Corp 

423 S Sagrnaw Rd Midland 
Hobby House 

1034 W Terr tonal Rd Baltle Craek 

Mem Sv.tems Inc 

U6i No Baiienger h», Turn 

The Alternate Source 

1606 Ada. Lansing 

Tha Eight Bit Coiner 

722 Evanslon Ave . Muskegon 

TRI Country Electronics a Sound Centi 

1537 Norlh Leroy Fenton 

Ye Olde Teacher Shoppe 

1623 Witmyre St . Ypsiiann 

Mlnnasola 

Computerland of Hopk.ns 

11319 Hwy F Hopkins 

Digital Den 

Burnsviiie Center 

Minnesota Software mc 

5422 Fisnar Si White Be.- Las* 

2im Computers 

5717 xeries Ave N Brook im Center 

Mississippi 

Dyer* inc 

200 E Mam St West Po.il 

Softwarenouse 

Bi6 Foley Si Jackson 

W Vernon Foster nc 

816 Foley Si Jackson 

Missouri 

Century Ne.t Compulers 

1001 E Walnut Columbia 

Comp-U Tis Sottware Center 

51 Florissant Oaks Shopping Center F 

Soliware Shack 

16501 GreenwaW Court. Beaton 

Montana 

in lor mountain Computer 
529 So 9th St . Livingston 
Pur son. I Computer 

121 Red Oak Dr Carl Junction 
The Computer Store 

1216 16th Si W e34 Billing* 

Nabraska 

Computariand ol Omaha 
11031 Elm Si Omaha 
Midwest Computer Co inc 
•625 i St Omaha 
Midwest Computer Co inc 
4442 S 64tn Si Omeha 
Midwest Computer Co M 
4403 S 87th St Om»na 

ScottSbhifl Typewriters Inc 

1624 Broadway ScoiisMui' 

Navada 

Century 23 

4466 Spring Mountain Rd Las Vegas 

Now Hampshire 

Bitenbytes Computer Center 

566 Pleasant Si . Concord 

ComputarCily 

1525 S. Willow, Mancheslei 

Paul s TV 

Main SI. Fremont 

Portsmouth Computer Center 

31 Raynes Ava . Portsmouth 



Instant Software 

PETERBOROUGH, NEW HAMPSHIRE 03458 



206 • 80 Microcomputing, October 1930 



RaM snai-k Assoc Store 

Fairbanks Pi*7. Keen* 

Slu-fl vent »nd Dunn 

■ 24 Washington SI Conway 

Naw Jar say 

Abe > 'V Saws 4 Svnn 

Co. lege lo*n Shopping Center GlaSSboro 

Computer Corner ol NJ 

43» Rte .23 Pomplon Plains 

C«»mpute. Incounlei 

1 Nasn.u SI Prm, eti«i 



Crowley . 

Rd 43 Whitehouse Station 

Oaves Electronics 

Pennsvil'e Shopping cli Pennsnlle 

GHB Enterprises Inc 

HI* 38 Hudderaw Ave Mapieshade 

L4Shen Elecllomcs ln^ 

21 Broadway Denvil.e 

Personal Computing ln t 

51 Central So l.nwood 

Radio Shack.J»J Electronic 

Mansfield Shopping Ct' 

Rt 5' Alien Rd Hac.etlslow- 

Tne Barga.n Brothers 
Gien Roc Shopping Center 
216 Scoicn Road Trenton 

*he Computer Emporium 

Bldg ICJ Avenues ol Commerce 

2428 Rln 38 Cheiry Hill 

Naw Maiico 

232 Wisconsin N I A'buquwqutr 
South West Compute' Centei 
121 Wyait Drive Suite 7 Las GnaSM 
Thomas E Can Jeweler 
I300A Tenth St AUmogordo 

Naw York 



Berliner Compuler Centei 

102 Jenrho lurnpk New Hyde Park 

Bits A Bytes 

2B00 Slra.ght Hd I redoni. 

Computer Corner 

200 Hamilton Ave Wh.te Piams 

Compuler E'a Corp 

1570 3rd Ave New York 
Compuler Factory 
46SLe».ngton Ave NYC 

Computer House inc 

721 Atiam.c Ave Rot neater 

Computerland of Nassau 

79 Western'. Ave Cane Place 

Computerland ol New York City 

58 W 44|h SI Naw York 

Compute' World 

519 Boston Post Rd Pom Chester 

Comtek tier ironic* Inc 

2666 Coney island Ave Brooklyn 

Comtek Ele< Ironies Inc 

Slaten island Mall 

Store 220A staten island 

Dtgibyie Systems Cotp 

31E 3ISI SI . New York 

80-Microcompular Services 

118 Maslen Ave Cuhoes 



Mr Computer 

imp Pta/a Hie 9 Weopingers Fans 

Soltrrio Systems 

308 Columbia lu'npiBe Rensselaer 

The CompuliM Tree Inc 

409 Hooper Rd E ndwel 

Upstate Computer Shop 

629 French Rd Campus Plaza New Hanio 

North Carolina 

Byle Shop ol Raleigh 

1213 Hillsborough Si Raiaign 

Sound Mm 

StOCum Shopping Cir HavaiQCk 

Ohio 

A'tair Business Systems Inc 
5252 North U> iie Dr Daylon 
Astro Video tlec Ironies 
504 E Mam Si Lancaster 
Cincinnati Comoulei Store 
4816 Interstate Dr Cincinnati 
Computariand 
4579 Great Northern Blvd 
H Olm*t**d 
Computerland 

6429 Busch Blvd . Columbus 
Computerland 

i288SomRd Meylieid Heights 
Computer Store ol Toledo 
ISHillwyckDr Toledo 
Forbaa* Microsystem* inc 

35 N Broad FanbOrn 
Microcomputer Center 
7900 Paragon Rd Dayton 
Micro-Min. Computer World 
74 Robrnwood Columbus 
21*1 Century Shop 
16 Convention Way Cinc.nnal' 

Universal Am.teu' Radio MM 
12B0 Arda Dr Columbus 

Oklahoma 

Sounds Etc 
Hyw 33 Watonga 
Vern Street F>roducls 

114 W Tall Si Sapuipa 



Oragon 

Computerland O f Portland 
1202CSW Mam SI T.ga-a 
C-.^mpuler Pain*. ys Unlimited m 
2151 Davcor SI SE Saie- 

IRS80 Products Lid 

3520 SE Vineyard Rd Po'tiaml 

Pannsylvania 

ArlcoEieci 

.102 Wyom.ng Ave Kingston 

Arlco fieri 

Back Mountain Shopping Centei 

Shavertown 

Audio Mart 

518 Filth Ave New Brighton 



Computerland ol Harn*burg 
4644 Carl. vie Pike Mechanicsbuig 
Computerland of Pittsburgh 
4499 W.lli.m Flynn Hwy G'bsona 
die Computer Co 
212' West 8th Si f'.e 



Personal Computer Corp 
24 26 Wesi Lancaster Ave i 
Personal Computer Corp 
i ■.,:,■: Ma i Lancaster Ave 

Rhoda Island 

Computer City 

165 Angel. St Providence 

D.g tai Wwld Inc 

329 Baid m.ii Ro Wa'w.c» 

South Dakota 



Tannassaa 

ACS 

1 100 Bin Ave So Nashville 

Computer lab 

671 S Mertden Hall Rd . Memphis 

HAH E lei Ironies Inc 

409 N Jackson St . Tullahoma 

Taxas 

Computer Port 

2142 N Collin* Arlington 

Hous Ion Computer Tech 

VH Bissonel Beltane 

Interactive Computer 

'620 Oashwuod Houston 

K A Elect 

9090 Slemmons F i ■ , Dal las 

Pan American Elect inc 

i u T Conway Mission. 

Rad'O Shack Dea'ei 

21969 Kali F-eeway Katy 

The Compute Shop 

6343 Camp Bowe Blvd Ft Worlh 

Wegheite' Books Inc 

3 Greenway Plaja E Houston 

Utah 

DC Compuler Co 

1911 West TOSoulb Piovo 

Quality Technology 

4/0 E 2nd So Sail Lake City 

Virginia 

Computer Works 

Rte 6. Boy 65A Harrisonburg 

Home Compuler Center 

2927 Virginia Beach Blvd 

vuginia Beach 

Soulhside Radio Comm 

135 Pickwick Ave Colonial Heights 

Washington 

American Mercantile Co Inc 
2416 1*1 Ave S Saaiti* 
Byt* Shop of Betievu* 
14701 N E 20th Si Betievue 
Compular Connection Inc 
310ONW Bucklin H.ii Rd Suverdate 
Computerland ol South King Co 
1400 S 336 St Suite 12 Federal Way 
Personal Compute's 
S 104 Freva Spokane 
ve Old Compute' Shop 
1301 G Washington Richland 

Wast Virginia 

The Computer Corner inc 

22 Beejchursl Ave . Morgantown 

The Computer Store 

Municipal Parking Bldg . Charleston 

Wisconsin 

Byle Shop Ol Milwaukee 

6019 Wall Laylon Ave . Greanlieid 

Computerland 

690 S Whitney Way. Madi»on 

Compular world 

T0 14 W Wisconsin Ave . Appktton 

Magic Lantern Computed 

3313 University Ave . Midi ton 

Petted Microsystems 

4265 W Loomi* Rd Milwaukee 

Wyoming 

Computer Concepts 

1 104 Logan Ave . Cheyenne 

Puorto Rico 

The Microcompuler Store 

15SS Ax jams r o.-.,,- 
Caparra Terrace 

Canada 

CANADIAN DISTRIBUTORS 
Micron Distributing 
409 Queen St w Toronto. On! 
MSV 2A6 



UTILITY 



Displace T-BUG to three different memory 
locations and you don't need a multiple loader to do it! 



Triple Play for T-BUG 



W. H. Johnson 
1838 Willowhurst 
Cleveland, OH 44112 



If you purchase T-BUG for your 
TRS-80, you soon learn that all 
of the machine language pro- 
grams you would like to be able 
to look at are loaded into the 
same area of memory (42E9- 
5000). If you haven't been able to 
invest in some of the multiple 
loading monitors, such as RSM, 
which load into 16K, 32K and 
48K versions, you are stuck. 

This program takes your stan- 
dard T-BUG monitor, normally 
loaded from 4380 to 4980, and 
moves it to three different loca- 
tions. You can punch a copy of 
the one that you need or all 
three. 

Block Moves 

This program block moves 
T-BUG into locations 7380-7980, 
B380-B980 and F380-F980 and 
corrects all of the address refer- 
ences. If you have a relocator 
program that fixes all refer- 
ences, it won't work on T-BUG or 
RSM. Some of the code is al- 
tered by single instruction oper- 
ations that are not apparent, 
unless you fully disassemble 
the programs and interpret how 



they work. This can be easy or 
difficult depending on the way 
the programmer writes his code. 

To start the program, load 
T-BUG, using the SYSTEM com- 
mand, and then use the M com- 
mand of T-BUG to change the 
memory locations given in the 
program. The main program 
starts at 4CO0 and goes to 
4CCB. It uses a set of look-up 
tables located from 4A00 to 
4B9F. It also uses a set of high 
byte variables located from 
4BA0 to 4BA6. 

The program does three sets 
of block moves into each of the 
areas and then goes into a loop 
which repeats itself three times. 
The first time through, the table 
has the values for the 16K ver- 
sion (7380-7980). At the end of 
the first loop, it goes to two 
subroutines to change, respec- 
tively, the high byte of the table 
address and the variable high 
byte. At the end of the third loop, 
the program returns to your nor- 
mal T-BUG. 

Use the J command to jump 
to address 4C00. When you have 
done this, you can punch which- 
ever version you want on tape 
using the P command, as in the 
following: 

P 7380 7980 73A0 TBUG73 
P B380 B980 B3A0 TBUQB3 
P F380 B980 F3A9 TBUGF3 



Some of the main entry points 
of T-BUG that save you from 
writing your own routines are: 



4380 Entrance from software breakpoint 
43A0 Stad entrance /17312 decimal 
4400 Examine memory/modify routine 
4455 Display register contents stored 

in4825-483C 
44D3 Punch a system tape 
4506 Load a system tape 
450F Display character pointed to 

bylX + Oas 2 hex 



4532 Display ASCII character on screen 

4589 Get 2 hex characters in A 

45A4 Got a hex character in A 

45C8 Input a character from keyboard 

47DF Set breakpoint routine 

4800 Clear breakpoint routine 



T-BUG installs a C3 8043 
(jump to address 4380) that in- 
itializes a new stack, stores all 
of the registers In 4825-483C, 
displays the # on the screen, 





MAIN PROGRAM 




4C00 


01 


0006 


LD BC, NN LENGTH 


OF MOVE 


4C03 


11 


8073 


LD DE, NN START 


OF NEW AREA 


4C06 


21 


8043 


LD HL, NN MOVING 


FROM OLD AREA 


4C09 


ED 


B0 


BLOCK MOVE PROGRAM (16K) 


4C0B 


01 


0006 


LD BC, NN 




4C0E 


11 


80B3 


LD DE, NN 




4C11 


21 


8043 


LD HL, NN 




4C14 


ED 


B0 


BLOCK MOVE 2ND AREA (32K) 


4C16 


01 


0006 


LD BC, NN 




4C19 


11 


80F3 


LD DE, NN 




4C1C 


21 


8043 


LD HL, NN 




4C1F 


ED 


B0 


BLOCK MOVE 3RD AREA (48X) 


4C21 


3E 


03 


LD A,N 1 LOOPS TO GO THROUGH 


4C23 


32 


A84B 


LD (NN) ,A LOOP COUNTER STORAGE 






TABLE ADDRESS, I VALUES, VALUE TO CHANGE 


4C26 


11 


004A 


LD DE,NN 




4C29 


01 


ocoo 


LD BC.NN 




4C2C 


3A 


A04B 


LD A, (NN) VALUE 


1 


4C2F 


CD 


904C 


CALL SUBROUTINE 


TO CHANGE VAL1 


4C32 


11 


164A 


LD DE,NN 




4C35 


01 


0700 


LD BC,NN 




4C38 


3A 


A14B 


LD A, (NN) VALUE 


2 


4C3B 


CD 


904C 


CALL SUBROUTINE 


TO CHANGE VAL2 


4C3E 


11 


264A 


LD DE.NN 




4C41 


01 


4700 


LD BC.NN 




4C44 


3A 


A24B 


LD A, (NN) VALUE 


3 


4C47 


CD 


904C 


CALL SUBROUTINE 


TO CHANGE VAL3 


4C4A 


11 


B04A 


LD DE.NN 




4C4D 


01 


0A00 


LD BC,NN 




4C50 


3A 


A34B 


LD A, (NN) VALUE 


4 

Program continues 
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clears the 18 columns and waits 
for a new command. 

You also have to execute the 
breakpoint before the F com- 
mand will restore the three 
bytes to the original program 
locations. I mention this only in 
case you decide to write a pro- 
gram with a number of relative 
jumps and happen to choose 
the breakpoint within one of the 
looping structures. Relative 
jumps use two bytes of code 
and, of course, can go forwards 
and backwards. 

There is one trick you can use 
with T-BUG, if you have a 16K 
machine and are willing to use 
very short programs in Level II 
BASIC. You can put the normal 
T-BUG into memory with the 
SYSTEM command and then 
modify the pointers for the BA- 
SIC interpreter, so that the com- 
puter starts its storage area 
above the top of T-BUG. Change 



the following hex locations to 
4980 (don't forget to put the LSB 
first, i.e., 80 49): 

40F9 80 
40FA49 
4OFB80 
40FC49 
40FD80 
40FE49 

This way, your BASIC starts 
storing programs at 4980 hex 
and does not know that T-BUG is 
in memory. One caution: If you 
must hit the reset button, the 
pointers are restored to the nor- 
mal values of 42E9 in the three 
locations. If this happens, you 
get all sorts of gibberish in most 
cases. 

To recover from a crashed 
program like this, call SYSTEM 
and, instead of typing the name, 
use /17312 and press ENTER. 
You should be back in T-BUG 
and can reset the addresses 
using the M command. ■ 



ADDRESS 


TABLE 4A0O-4BAF 








4A00 


9273 


0074 


8274 


B674 


0575 


1C75 


C575 


0C78 


4A10 


247B 


0978 


AA73 


9F73 


F773 


0574 


3274 


5E74 


4A20 


6D74 


6D74 


6D74 


9573 


C9 7 3 


D573 


E173 


E473 


4A30 


0A74 


0F74 


1274 


1874 


2574 


2874 


2B7 4 


3674 


4A40 


3A74 


4674 


4D74 


5274 


5274 


6374 


6A7 4 


7274 


4A50 


7574 


7C74 


8774 


8C74 


9574 


9A74 


9F74 


A774 


4A60 


AA74 


B074 


D574 


D874 


DE74 


E474 


E774 


ED74 


4A70 


F374 


F674 


FC7 5 


0875 


1C75 


2B75 


3175 


3875 


4AB0 


3B75 


3E75 


8B75 


9075 


9375 


9775 


A675 


AB75 


4A90 


B075 


B875 


BD7 5 


CE75 


DD75 


FC7 5 


9276 


B176 


4AA0 


BB76 


D576 


E177 


E477 


EA77 


OF78 


1E74 


1E74 


4AB0 


0275 


0B75 


0C76 


1176 


1E76 


3176 


7976 


9776 


4AC0 


617/7 


6177 


6177 


EE7 3 


4576 


4876 


5476 


5D76 


4AD0 


6A76 


7576 


7E76 


8776 


9A76 


9E76 


A276 


C076 


4AE0 


C576 


DF7 6 


F176 


FA76 


FF76 


0777 


0F77 


1477 


4AF0 


1877 


1B77 


2677 


2A77 


2D7 7 


3277 


3877 


3E77 


4B00 


4177 


4777 


4B77 


5A77 


6F77 


7E77 


8777 


9277 


4B10 


9977 


AB77 


B577 


BF7 7 


5177 


5177 


5177 


5177 


4B20 


8373 


8B73 


8F73 


9973 


9C7 3 


AF7 3 


B273 


D273 


4B30 


DA73 


E9 7 3 


1574 


1B74 


2274 


4373 


4A74 


5874 


4B40 


AD74 


B374 


BB74 


BF74 


D174 


DB74 


E174 


EA74 


4B50 


F074 


F974 


FF74 


2475 


3475 


5375 


6E7 5 


7175 


4B60 


7D7 5 


8775 


CA75 


E775 


8E76 


A776 


B576 


CC76 


4B70 


DC76 


E276 


E676 


3577 


3B77 


D477 


DB77 


E777 


4B80 


ED7 7 


F077 


F777 


1278 


1678 


1678 


1678 


1678 


4890 


A273 


A773 


C373 


C373 


C373 


C373 


C373 


C373 


4BA0 


7374 


7576 


7778 


7900 


0300 


00 4A 


0000 


0000 








Table 1 











4C53 

4C56 
4C59 
4C5C 
4C5F 

4C62 
4C65 
4C68 
4C6B 

4C6E 
4C71 
4C74 
4C77 



CD 904C 

11 C64A 
01 2B00 
3A A44B 

CD 904C 

11 204B 
01 3600 
3A A44B 

CD 904C 

11 904B 
01 0400 
3A A64B 
CD 904C 



CALL SUBROUTINE TO CHANGE VAL4 

LD DE.NN 

LD BC.NN 

LD A, (NN) VALUE 5 

CALL SUBROUTINE TO CHANGE VAL5 

LD DE.NN 

LD BC,NN 

LD A, (NN) VALUE 6 

CALL SUBROUTINE TO CHANGE VAL6 

LD DE.NN 

LD BC.NN 

LD A, (NN) VALUE 7 

CALL SUBROUTINE TO CHANGE VAL7 



END OF LOOP CHECK 



4C7A 
4C7D 
4C7F 
4C82 
4C83 
4C84 
4C86 
4C89 
4C8C 
4C8F 



3A A84B 

D6 01 

32 A84B 

B7 

00 

20 03 

C3 A043 

CD A94C 

C3 264C 

00 



LD A.TESTLOCATION 

SUBTRACT 1 

LD TESTLOCATION.A 

OR A (TEST FOR ZERO) 

NOP 

JUMP RELATIVE IF NOT ZERO 

RETURN TO TBUG AT END 

CALL CHANGE TABLE AND VALUES SUB 

RE-LOOP IF NOT DONE 

NOP 



CHANGE ADDRESS 



4C90 
4C91 
4C92 
4C93 
4C97 
4C9A 
4C9B 
4C9C 
4C9D 
4C9E 



F5 

Fl 

0B 

ED53 984C 

2A XXXX 

77 

13 

13 

F5 

00 



VALUES IN TABLE 

PUSH AF 

POP AF 

DEC BC (COUNTER) 

LD (NN) ,DE SET UP HL ADDRESS 

LD HL, (NN) (WILL CHANGE EACH PASS) 

LD (HL) ,A STORE NEW HI BYTE 

INCREMENT DE 

INCREMENT DE 

PUSH AF 

NOP 



CHECK IF END 



4C9F 
4CA0 
4CA1 
4CA3 
4CA4 
4CAS 
4CA7 
4CA8 



78 

B7 

20 EE 

79 

B7 

20 EA 

ri 

C9 



LD A.B 

OR A (TEST IF ZERO) 

JR NZ TO 4C91 

LD A.C 

OR A 

JR NZ TO 4C91 

POP AF 

RETURN 



CHANGE TABLE PROGRAM 



4CA9 
4CAC 
4CAF 
4CB0 
4CB2 
4CB3 
4CB4 
4CB5 



01 C700 

21 014A 

0B 

3E 40 

86 

77 

23 

23 



CHECK FOR END 

4CB6 78 

4CB7 B7 

4CBB 20 F5 

4CBA 79 

4CBB B7 

4CBC 20 Fl 

CHANGE VALUE I 



4CBE 
4CC1 
4CC4 
4CC6 
4CC7 
4CC8 
4CC9 
4CCB 



01 0007 

21 A04B 

3E 40 

86 

77 

23 

10 T9 

C9 



LD BC I VALUES 

LD HL START OF TABLE (HI BYTES) 

DECREMENT COUNTER 

LD A, 40 

MOVE HI BYTE UP 16K 

STORE UPDATED HI BYTE 

INC HL 

INC HL 

LD A.B 

OR A 

JR NZ TO 4CAF 

LD A.C 

OR A 

JR NZ TO 4CAF 

LD BC.NN 

LD HL.NN 

LD A, 40 

ADD A, (HL) MOVE UP 16K 

LD (HL) ,A STORE UPDATED VALUE 

INC HL 

DJNZ TO 4CC4 

RETURN TO 3 LOOP SECTION 



Program Listing 1. 



SURPLUS TRS-80* 
EXPANSION INTERFACES 

WITH 32K RAM 



Due (o changes in Product Structure 
American Business Computers is offering 
A few remaining Expansion Interfaces 
(All w/32K RAM) it closeout prices 



$435 



American Business Computers guarantees 
expansion Interfaces to be Brand New- 
still in original boxes with original docu- 
mentation and in perfect working condition. 



AMERICAN BUSINESS COMPUTERS ^396 

•TM TANDY CORP. 

118 S. MILL ST. - PRYOR, OK 74361 - 918-825-4844 



Subscribe to 



m 



microcomputing 



fill out the 
reply card 
on page 227 
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PutlRV 
on your 
programming 

Staff! 




MmMm H fp MP* SM-M 



More powerful than a speed 
typist! Able to leap ten 
subroutines at a single bound! 

ORDER YOURS TODAY! 



Now Available From: 



^444 



BrTZNBYTES Computer Center 
56-B Pleasant Street 
Concord, NH 03301 



~1 



ADOKESS 

CITY 



ENCLOSE CHECK OS MONEY OROER FO* 52*. 95 
TAPE WILL BE SHIPPED PREPAID MAIL 



J 



LEARN TRS-80® 

ASSEMBLY LANGUAGE 

DISK I/O 

Your disk system and you can really step out with 
REMSOTTa Educational Module REMOISK-1. a 

short course' revealing the details ot DISK I/O 
PROGRAMMING using assembly language 

Using the same format as our extremely popular 
introduction to assembly language programming 
this "ASSEMBLY LANGUAGE DISK I/O PROGRAM- 
MING" course includes 

• Two 45-mmute lessons on audio cassette 

• A driver program to make your TRS-80* video 
monitor serve as a blackboard for the instructor 

• A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing 

• A booklet of comprehensive, fully-commented 
program listings illustrating sequential file I/O. 
random-access file I O and track and sector I O 

• A diskette with machine-readable source codes 
for all programs discussed, in both Radio Shack 
EDTASM and Macro formats 

• Routines to convert from one assembler format 
to the other 

This course was developed and recorded by 
Joseph E Willis, for the student with experience 
in assembly language programming, it is an inter- 
mediate-to advanced-level course Minimum hard- 
ware required is a Model I Level II. 16 K RAM one 
disk drive system 



REMDISK-1 



only $29.95 



*T 



Dealer inquiries invited 

REMsoft, INC. 

571 E. 185 St. 

Euclid, Ohio 44118 

(216) 531-1338 



* 



Includes $1 50 tor shipping and handling 
Ohio residents add 5 .-*» sales tax 

TRS-80" is a trademark ol the Tandy Corp 



HOME VISITOR 

SOUTHERN CAL MICHIGAN 

17 i a 3 4 mm 

UUARTER 

BALL ON SOUTHERN CAL 3ft TIME 
1 DOWN 10 YARDS TO GO 11V43 




OFFENSE PASSES DEEP**DEFENSE 
IS A 3-4 PLAY GAINS Ifi YARDS 
: IRST DOWN SOUTHERN CAL 
>EFENSE* 



FOOTBALL/80 

I'l.iv i allege looikill with you i i<nii|>uu i 
Man h Mint iilktiM\( .inthU'luiMvi pl.i\ i .ilium 
jbilitit'-. with l-OOIBAI I HO 

• 1 1 Oiitiisiw plays lo • liotm- from 

• ■> DiIiiimm- siraicgiti i" use 

• (.l.lpllli •> v iiiiImi.ikI 

• Null.ilivr ol c.uh pl.n 

• I'l.n toiili ( oitipul.it ion> .m h.iv ilotiai om- 
liiti. moil ol ollt u»is( ami delt-iiMU- %uateKiei 

BASEBALL/80 

When lh( season i li.ini-is swiuh to hast hall. 
( h.illi 'nge youi i ompuiei i<< a rotnpleie game, 
itiatiliiiiK void piKliint; ami hiiiint; siiaii-i-K's 
wiih KAM-.BAI.I. HO 

• (.i.ipliu n si oidMhiid ii|mI.uhI each pilch 

• N'.in.iliw ol tin ii suits ol each piuh 

• In ll)< Ik Id you tall die pilches 

• Al the plalc \ou s( I halimu sllaKi;s 

IGK Level II tf» fkQ PC 

BOTH Haines on 4> vl J O 

one i.ipe ^J 

„ m CREATIVE DEVELOPMENTS 



P.O BOX 54057 
*" 447 Memphis. EN 38131 
PIkmh 'JO I 582-1909 



I 



Wil l I -■ ' ■ I I 



■r,'.~! ':■?■-• -Tv, 



m^mi: 




Look, "The Boss"* Has Moved! 




BOSS 2.1 -by V.B. Hester. The Basic Operator Single Stepper, (send 
for overview) 2. 1 version has variable speed stepping and now also 

works with NEWDOS 80 and VTOS 3.0 Cassette $29.95 

Disk '$34.95 

MONSTER'S LAIR- The game loosely based on a well-known fantasy 
role playing game called Dungeons E> Dragons. The object of the game 
is to kill all monsters encountered and gain their treasures Each game 
is new Cassette $1 4.95 Disk $ 1 9.95 

80TRACK TRS-DOS 2.3 - For MP1 80 Track Dnves. only for those 
programs that require TRS-DOS (like from Radio Shack or Microsoft! 
$39.95 

NCiFORMAT- Permits formating any amount of tracks that you select 
$9.95 

NC1PCJRGE- Permits purging your disketts of unwanted programs and 
much, much more $29.95 

CAPTURE/SYMON - This dual package of programs are worth the 

price. Good for young children and old alike Cassette $12.95 

Disk $ 1 6.95 

SPACE COLONY- by Kim Watt. A type of Space Invaders Game, with 
sound. Written in 2 ways - 1 ) for standard TRS-80, with sound, 2) for 
programma Hi-Res. board. $9 95 each or $14.95 for both on Cassette 
$14.95 each or $1995 for both on Disk 

NEW ADVANCED PERSONAL FINANCE- by Lance Micklus. With 
large book of documentation Disk $34.95 



. . . and he brings you 
some new Software 
for your TRS-80* 
Microcomputer MOD L 



S.S.M is looking for quality programs to list and sell under its 
label. Turn your hobby into an income Call or write for details, 
(for ATARI or TRS-Microcomputer). 

Order 3 or More Programs at Once and Receive 1 0% 
Discount • (Mail Order Only) 




■OPT HOTON MAMKITINO, 
INCORPORATED 



• 434 



6250 MiddlebeR • Garden City, Ml 48135 
1-313-425-4020 

COD. ■ Certified Check or M.O. only - add $1.50 for CO D. 

Please add $2 50 or 2% of sale (whichever is higher) for shipping £> 

handling. 

———Visit Our Mew Store ^— 



* The Boss is Victor Andrews 

' TRS-80 is a product of Radio Shack division of Tandy Corporation 









iteUMi 
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UTILITY 



A slight advance for cassette users. 



Take Me Beyond Your Leader 



Robert McTernan 
42 A spin wall Road 
Red Hook, NY 12571 

After trying various brands of 
short leaderless cassette 
tapes on my TRS-80 with various 
degrees of success, I thought I 
would try some of my Maxell UD 
cassettes, since I have had 
nothing but perfect results us- 
ing that tape for audio applica- 
tions. 

Voila! Again, perfect results. 
My tape problems disappeared. 

Only one problem. Many 
times, I found myself forgetting 



to advance the tape manually to 
the oxide before CSAVEing my 
programs. Since bits adhere to 
tape leaders like water to a 
duck's back, computer time 
went down the drain. However, I 
like the idea of using a tape 
with nonabrasive head cleaning 
leaders. 

You may also have experi- 
enced my occasional problem of 
forgetting, in haste, the little ? 
after a CLOAD used to verify a 
program tape. Or how about an 
unnoticed keybounce when key- 
ing your program label? Ever ex- 
perience any or all of the above? 



Two-liner Preventive 

Listing 1 is a multi-statement 
two-liner that prevents all of the 
above and produces two verified 
copies of your program. 

Place the routine at the end of 
your program. When you are 
ready to CSAVE it, type 
GOTO1000 and off you go. 
Follow the prompts and you 
can't go wrong. 

Of course, the routine has to 
be modified to accommodate 
your CSAVE labels or you may 
have to use a higher line num- 
ber. Just be sure that the GOTO 
address in the PRINT statement, 



1BU8 

COPY 
PRINT 
1010 


CLS: INPUT 'READY TAPE & ENTER" ; X: Z«-STRING«( 10. '0 - ) :PRINT* 

1-:CSAUE-A":PRINT-SAUING COPY 2" : CSAUE'B" : INPUT-REWIND, 
■VERIFYING COPY 1. RT READY-, GOTO1010' : CLOADPRINT 
PR I NT "VERIFYING COPY 2" : CLOADPRINT 


I.ZS 

PL AY- 


PRINT "SAVING 
& ENTER" ;X: 














Listing 1. 















" AT 'READY', GOTO1010", 

is appropriate for the line num- 
bers you use to contain the 
routine. 

The routine advances the 
leader to about two inches short 
of reaching the tape oxide. At 
this point, the CSAVE operation 
starts and two copies of your 
program are written. A prompt 
then advises you to rewind the 
tape, place the recorder in play 
and ENTER. The first copy is 
then verified. Since a CLOAD 
always returns to BASIC 
(READY), type GOTO1010 to ver- 
ify the second copy of your pro- 
gram. 

When your program is com- 
pleted, delete this routine from 
memory before your final 
CSAVE. 

The concept of the above rou- 
tine can also be applied to data 
tapes to snip off your tape 
leaders. ■ 



f^Tih. TRS-80:'.. 

EXPAND-O-BOARD 
$29'^ 

- As your system grows, the need lor additional 
; I/O ports becomes obvious Solve the problem 

> with the new throe port extender from S C P 
The EXPAND-O-BOARD may be connected 
to the keyboard unit or E.I. A but cable is 
required and may be ordered teparately for $tl.9S. 

TO ORDER CALL 

] (313)264-5704 

OR SENO YOUR OROER TO: 

Sterling Computer Products 
36811 Lodge Drive 
i Sterling Heights. Ml. 48077 

> Add $1 SO lor srMppmg - Mcfc ret add 4 X tales ta« 

Orders may be paid by check, money order or COO 
VISA & MASTER CHARGE ACCEPTED 

DEALER INQUIRIES INVITED! 

| 'tbs-10 ^iimmm Taney Corporaiw *^< 4 9 I 



n 



TEACH YOUR 
CHILDREN 



$5.95 Each — Two For $11. 00 
ALPHA — Alphabet recognition for 

pre-schoolers 
SIGMA — Addition problems for 

Grades 1-3 
SIGMA-EX — Addition problems for 
the younger or slower 
learner 
SPE_L — Spelling practice for 
Grades 2-4 



.4 computer ufor mure than btudnem ttr game*. 



Level II — Minimum 16K 



N 



Mercer Systems Inc. 
87 Scooter Lane s 104 
Hkksvllle. N.Y. I I SO I 



8 ^^ m T 



80 Microcomputing does not keep 
subscription records on the premises, 
therefore calling us only adds time 
and doesn't solve the problem. 

Please send a description of the prob- 
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription DepL 
PO Box 981 
Farmingdale, NY 11737 



Thank you and enioy you' subscription 
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TRS-80 MODEL II •• BUGZAP •• by SNAPP, INC 



One program to handle all memory and disk sectors 
Read and modify all disk sectors 

Read and modify all memory 

Output disk or memory to printer 

Data is displayed in ASCII and Hexadecimal 

A MUST FOR SYSTEM AND APPLICATION PROGRAMMERS 



ONLY 

*50.00 



• 232 



Order Toll Free Today 
1-800-543-4628 

Ohio Residents Call Collect 
513- 891-5496 



SNAPP, INC. 

SOFTWARE DIVISION 

8160 CORPORATE PARK DRIVE 

CINCINNATI, OHIO 45242 



SHIPPED WITHIN 24 HOURS OF RECEIPT OF ORDER 
CREDIT CARDS, ADD 3%. IF IN OHIO, ADD 4 1 / 2 % SALES TAX. 



^Reader Service— see page 226 
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GAME 



Perils in interplanetary space. 



Asteroid Adventure 



Greg Perry 
6104 E. 48th St. 
Tulsa, OK 74135 

Don Taylor 
2855 S. 96th E. PI. 
Tulsa, OK 74129 



Despite widely held beliefs, it is possi- 
ble to write enjoyable programs for 
the TRS-80 Level II with only 4K of memo- 
ry. Take Asteroid Adventure for example. 
The object of this space game is to 
guide your ship through the asteroids of 
space, land on the moon safely and have 
fuel to spare. 
At the beginning of the program, you 



will be asked to enter your experience 
level from one to ten. One is for advanced 
players, and ten is for beginners. The first 
time you play you might enter a five. 

The screen clears and a field of aster- 
oids (*'s) is printed. On the right-hand side 
of the screen a half-moon appears and in 
the lower right corner a fuel reading, bas- 
ed on your experience level, is printed. 

Your space ship is the greater-than sign 
in the upper left corner. Use the four arrow 
keys to guide your ship. Holding a key 
down causes continuous movement. 

The game commences when the first di- 
rection key is pressed. At this time, your 
fuel consumption begins. 

Hopefully, you can maneuver your ship 
to the moon and land safely. On the way, if 
you hit an asteroid, you will blow-up. Also, 
keep an eye on your fuel reading; you 
wouldn't want to be caught in space with 
no gas! 

About the Program 

The asteroid field is printed using the 



random-number generator so the field is 
different every play. Your ship is moved by 
using PEEK statements starting at line 
190. 

Hitting an asteroid or landing on the 
moon is detected by a PEEK that scans 
the next screen location in the direction of 
the current movement. 

The speed of the game, as well as the 
amount of fuel you have are determined 
by the number that was entered as your 
experience level. ■ 





Program Blocks 


LINES: 


EXPLANATION: 


30-115 


Instructions 


190 220 


Input directions for movement 


240-270 


Landed, blowup or move 


370-410 


Draw random asteroid Held 


420-520 


Draw moon 


530-540 


Blowup 


600-610 


Ran out of fuel 


620-680 


Beginning and experience input 



Program Listing. 







180 


10 CLS 


190 


20 GOSUB 620 


200 


30 PRINT "INSTRUCTIONS?" :PS-"" 


210 


40 PS=INKEY$: IF P$="" GOTO40 


220 


50 


F P$="N" GOTO 120 


230 


60 


F P$<>"Y" GOTO 40 


240 


70 


PRINT " YOU ARE THE CAPTAIN OF A STAR SHIP. YOU HAVE 


250 




TO " 


260 


80 


?RINT " SAFELY GUIDE YOUR CREW THROUGH THE ASTEROIDS 






TO" 


27 


90 


PRINT " THE MOON'S SURFACE BEFORE THE FUEL RUNS OUT. 


280 




USE THE" 


290 


100 


PRINT " ARROW KEYS TO GUIDE YOUR SHIP. HOLDING THE 


300 




KEYS " 


310 


110 


PRINT " DOWN WILL CAUSE CONTINUOUS MOVEMENT. PRESS 


320 




ENTER TO" 


330 


111 


PRINT " START." 


340 


115 


A$=INKEY$:IF A$=" THEN GOTO 115 ELSE GOTO 120 


350 


120 


P=0:T=(E-1)*10 + 90:N=0 


360 


130 


CLS 


370 


140 


GOSUB 390 


360 


l r >B 


GOSUB 430 


390 


160 


PRINT *»P,">"; 


400 


17 


PRINTP960,"FUEL:";T; 


410 



REM* INPUT MOVE 

IF PEEK(14400)-8 THEN AD=-64:N-1 

IF PEEK(14400)-16THENAD-64:N-1 

IF PEEK(14400)-64 THEN AD>1:N«1 

IF PEEK(14400)=32 THEN AD=-1 : FG=1 : N-l 

IFN-0 AND AD=0 THEN 190 

IFP+AD<0 OR P+AD>1023THENAD=0 

IF PEEK(15360+AD+P)-42 THEN GOTO 530:REM BLOW-UP 

IF FG=1 THEN IF PEEK ( 15360 +AD+P) >»129 THEN AD-0:GOT 

0280 
IF PEEK(15360*AD*P) >-129 THEN GOTO 550:REM MOON 
PRINTeP,".";:Q-Q+l 
PRINT@P+AD,">"; 
P=P*AD 

T-T-l: IFT<=0THENGOTO600ELSEPRINT^965,T; 
AD-0 
FG-0 

REM* SPEED FACTOR 
FOR X = l TO E*10:NEXTX 
GOTO 190 

REM* SET STAR FIELD 
RANDOM 
CR=0: 

R«RND(10M2:CR=CR+R: IF CRM022 THEN RETURN 
PRINT? CR,"*";:GOTO 400 Program continues 
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STUDENTS - TEACHERS 

ENGINEERS - STATISTICIANS 

USE YOUR TRS-80 TO 

LEARN OR TEACH CALCULUS, 

ANALYTIC GEOM. & 
STATISTICS 

WITH TWO VERSATILE PROGRAMS 
DEVELOPED BY DR. S.W. TURNER 

U C/fl VrL. \J I Rapidly plots nearly any user 
defined function in any or all quadrants. Simply type in dmirexi 
function using standard algebraic format User controls range of 
x and y independently and program labels both axes Program 
optionally displays values of « 4 y Designed to graphically 
examine limits, intercepts, discontinuities, and inflection points 
Excellent lor instruction SIS 95 

K* L/fl VII I Determines coefficients of all poly 
nomials up to 14th degree through a large no of data points 
1160 pts tor 16k mach j using method of least squares Data 
points may be input in any order. Program computes corre 
lation coefficients for each degree of tit and tabulates alt 
correlation coefficients for easy selection of best fit Also inter 
polates to predict any values of X t Y based on available data 
points Easy correction ol entry errors SI 6 95 

Both Programs for Only S29 95 

Programs Shipped On Cassette 
System Requirements I6K. L VII. MOD I 

Mail Order Or Phone {9041 8973741 

F L residents add 4\ sales tax 

free Shipment 



^451 



Turn your Micro into an 

electronic and security 

controller with our new... 

TRS-80 INTERFACE 




$59 95 



To Order 

send $59 95 

plus $2 50 for 

shipping and 
handling 

Illinois 
Reiidenlt 

•ddSStai) 

TRS-80 Soft- 
ware (Specify 
Tape or Disk I 
$10 with 
purchase of 
Micro 
Commander 



90 Day Warranty 
Assembled & Tested; 



COMPUTER CONTROLLED - REMOTE CONTROL 

Now in ineipensive mil direct cirriif current interlace between ihe 
TSH MandtheBSRX I Ortmttt control nodules The MICRO 

COMMANDER X 1 modulo anfl your computer can control your 
lights appliances motors TV stereo heaters alirrns lira pumps etc 

COMPUTER CONTROLLED - SECURITY 

Add I new dimension to your security system Piece your homeundei 
control ol your computer real time clock while you ire on vacation Add 
an mpul port lo your computer and intelligence looms With switches on 
doors or w inflows your computer can welcome guests or tr iohten intruders 

EAST TO USE - NO WIRES TO RUN 

Total control ol all X 1 modules Utilize all 7S6 noun and unit code 
combinations Direct interliceto RC power I ins No com mind console lo 
purchase Ho sonic link Plugs directly mloTRS BO Model l|levelllor 
Disk] cassette |ick or any I bit input ind 1 bit output TTL port. 
MANUAL INCLUDES ALL SOFTWARE LISTINGS 
The I4K basic 4 in I program does the lot lowing 
loads machine language driver 
Simulates command console 
Provides sequential operation 
Utilizes real lime clock lor control 
- Complete documentation includes 8080 source listing 

INTERFACE TECHNOLOGY '"' 

P O Box 383. Des Plaines. II 60017 
Phone 13121 297-2265 






nil IN THE BLANKS!! 




Cef ridot (hose c umber some INPUT statements and lill in the 
blanks, tables ot forms drawn on the screen ot your TRS-80 
Model I A Hows you lo enter data mote qua k ly with fewer er 

tanly adaptable to any Level II BASH, piogtam the package 
includes a machine language program lot cursor control and a 
lightning iast procedure lor reading data from the TV screen. 
The tour arrow keys gives fantastic editing power Makes en- 
tering data fun You II wonder how you ever did without it' 
Machine language code is relocatable too Use it with any size 
memory andot other machine language program without 
modification 

Package I -Complete written documentation, instructions, 
examples and program listings 119 95 

Package i- Pkg \ plus programs on Level II cassette Saves 
about 90 minutes ol typing i24 95 

Package J- Same as package 2 but with diskette iib 95 
VISA and MASTIRCHARCI accepted Phone orders welcome 



ACR Consultants 



• 282 



1000 North Bitner Road 
New Palestine, IN 46163 



317-861-6319 



NOW AVAILABLE 
FROM THE AUTHOR OF 



RADEX-10 



ALL THE MODULES YOU HAVE BEEN WAITING FOR AND MORE 
THE UNIVERSAL DATABASE MANAGER (UDBM)" 

CUSTOM APPLICATION SOFTWARE announces the first complete database management system for the TRS-80* Radio Shack 
computer. The UDBM is complete with operators manual and is sold only under license agreement with the author, Ronald L. 
Lucia. The add on modules are available only to those persons who have a authorized (not bootleg) copy of RADEX-10, or the 
UDBM and NEWDOS by APPARAT 

THE UNIVERSAL DATABASE MANAGER 



MENU 

1. CREATE A DATABASE 

2. MAINTAIN A DATABASE 

3. CREATE A REPORT 

4. RUN A REPORT 

5. PRINT FILE PARAMETERS (1-5) 

6. CREATE OR RUN SORT REPORTS 

7. SORT DATABASE 

8. RESTRUCTURE DATABASE 

9. INDEX KEYS (soon available) 

10. INVOKE AUTO COPY 

11. END PROGRAM 



MODEL I 



$99.95 
$99.95 
$99.95 
$99.95 
$99.95 



MODEL II 



$149.95 

$149.95 

soon/available 

soon/available 
soon/available 



1-5. The UNIVERSAL DATABASE MANAGER (UDBM) and its tour add on modules are compatible with any tile created with RADEX-10 

6. The SORT REPORT MODULE gives you the ab.iity to create reports which son the records ot any RADEX-10 or UDBM file by any KEY and any SUB KEY and print 
them on the repon 

7. The SORT DATABASE MODULE gives you the ability to son the records ot any RADEX-10 or UDBM Me and write those records onto a new tile oi append those 
records lo an existing file with the same file structure as the source Me (Both the SORT REPORT and SORT DATABASE modules use the 48K INFINITE BASIC machine 
language son ot RACET COMPUTES.) 

S. The RESTRUCTURE DATABASE MODULE gives you the abtity to read the records of any RADEX-10 or UDBM file and then write those records onto another Me 
with a different Me structure thus allowing you to AOO. DELETE, or CHANGE FIELDS of a database Me without having to re-key-in the data 



C.A.S. 

P.O. BOX 1119 

PLACENTIA, CA 92670 

(714) 996-7477 

•TRS-80 is a trademark of Ihe Tandy Corporation 



HARNESSED TECHNOLOGIES 

20 HAARLEM AVENUE 

WHITE PLAINS, NY 10603 

(914)949-2001 



TANSTAAFL CUSTOM SOFTWARE 
7136 BELITA AVE. 
ROHNERT PARK, CA 94928 
(707) 664-1149 



'RADEX-10 is a trademark ol the International Jewelry Guild Inc. 



California residents add 6% sales tax 



• Reader Service— see page 226 
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THE MICRO CLINIC 



SYSTEM DIAGNOSTICS FOR THE MODEL I TRS-80* 



THE FLOPPY DOCTOR 2.2 

• Complete write'read testing to' ail 35 0' 40 cac* 
duves 

• Tests an controller functions and status bits 
including error reporting 

• Tests drive motor speed and allows adjustment 
while running 

• Complete error logging and summary lor I to 4 
drives 



MEMORY DIAGNOSTIC 2.1 

• Write/Read section tests each address 260 limes per 
complete pass 

• Checks 'or correct retresh operation and true 
address uniqueness 

• Ml Worm test executes machine code Irom each 
address, verities execution 

• Complete error analysis is performed when errors 



Both diagnostics are written In Z-SO machine coda and can ba run continuously to varlfy 
long-term system reliability. Complete Instruction manual Includes hints to trouble- 
shooting. Supplied on diskette lor a minimum 1 6K single disk system. A must for all 
serious disk users. Including disk retailers and service centers. - ru Tandy CORP 



PRICE $19.95 CA residents add 6% Sales Tax. Add $1.00 P/H. 



►*214 



•THE MICRO CLINIC • 1 7375 Brookhurst • Suite 1 14 • Fountain Valley. CA 92708 



UTILITY SOFTWARE 

FOR TRS-80 USERS 



I 



MARIGOLD ASSOCIATES 

P. 0. BOX 20822 ^156 
HOUSTON, TEXAS 77025 



NOW AVAILABLE FOR THE TRS-80 
NEWCMD adds FOUR n.-w coeaand w.ird 



BASIC SEARCH AND REPLACE 



L.r'.VKl I ) BASIC Language: 



number 



other, and reorder* BASIC 



CHANCE Changes BASIC line numbers fn 

text accordingly. 
DUPLICATE... Duplicate* a BASIC line at another location without retyping. 
SEARCH Searches the resident BASIC program for every occurrence of a specified 

ASCII character string froa to 240 character* long, and screenprlnts each 

line containing those characters. 
REPLACE Searches the entire BASIC program as above, then replaces the specified 

ASCII atring with another string of your choice which can be from to 240 

character* long. Replace all PRINT'S with LPRINT's, remove blank spaces, 

etc.. Changes take place on the screen and in the program while you watch. 
IN ADDITION the command "LIST" Is modified to allow variable speed forward and backward 

scrolling. 

NEWCMD Is a 1200 byte machine language program. Available on cassette tape for LEVEL II, I6K 
TRS-80 machines at $14.95 pluB $1.50 postage and handling (foreign orders SJ.OD P.H) . Texas resi- 
dents please add 40c tax. Sorry, no credit cards. 



PBom 




F»0 Box 839/No. Hollywood. C*. 9 1603 1213) 7M-3131 



Your TRS-Bo'ind Line Printer IV or Cantronics' 737 
can easily produce documentation with this typeset look* All you need is 
PROPi Notice how the letters (not just the words) on each line have been 
evenly spaced, resulting in a professional! rather than a computerized appearance. 

If you have been looking for an IBM- like EDITOR and 
WORD PROCESSING text formatter, then you have been looking for 
SUBEDIX and SUBBCRIPTm both based on CMS. 

All software is distributed on diskette for 32K and 48K TRS-80 Model l's. 
Documentation and sample programs are included. At least one disk drive is needed. 

PROP • 19.93 

SUBEDIT ♦ SUBSCRIPT «19.95 . _*s 



SPECIAL! Both Packages 

(Calif, residents please add 6X Sales tax) 



•34.95 

(Prices includi 



shipping) 



200ns 16K DYNAMIC RAMS $56 00 



Memory Expansion for TRS-80* Model I or II. EXIDY. HEATH-89. 

APPLE or New PET 

No special tools required 

These are premium quality High Speed (up to 4MHz) RAMS 

An optional 1 year UNCONDITIONAL RAM Replacement Warranty is 

available for an additional S14 00 



To Order Send Check or Money Order to 

NBCC • 5717 Wooden Hawk* Burke, Virginia 22015 

TRS-80" Owners add $3.00 for two dip shunts 



« STAT-BALL % 
Baseball Simulation 




% MAT BALL % is not ar arcade type game. t>ul a 
cornpretH-nsivo .) pail statistical baseball simulation 
package thai uses real lite piicher and bailer statistics to 
simulate game play 

During me game 12 performance catego-ies are 
computed and displayed to' batters '0 tor pitchers These 
stats re'leci the player s game performance and ml 'ollow 
Closely a player s actual acuity Stats may be viewed or a 
per game oasis or nept tor many games 

Agonue when vour eesf power hitter drops a routine 
fly feel the thrill ot victory when he hit's a deep fly over the 
wall All action s described as it happens io add tension and 
excitement to this engrossing game 

YOU RE THE MANAGER' Select your own lineup 
make an types of substitutions call youf own strategy and 
live with it' Play modern, old timer or mured teams 

This package consists of 3 programs: 

(1) ijAME 

(21 HbCOHDb (Sorts up to ISO players 

into 14 categories based 

or iei alive performance 
(3) WORKUP/fcDiT lEstabhsh. edit, or mrx 
players! 

Features include 

• Soiitare or head to head competetion 

• bailers ability ratings include bunting 

running, and errors 

• Pitcher tiring taclor 

• 3 offensive and defensive strategy 

opt ions 

• Pull 25 man rosters 

• Printer option (32 cm/In or morel 

• lop Quality tape 

• Detailed instructions 

• *-REE ?9 Pirates and Orioles to' series 

replay 

(■or prompt, tst ciass delivery send 
$2S 00 check or money or*" to 

J L S SOFTWARE • 315 
P Bon 10385 
Chicago. Illinois 60610 

I We pay shipping and handling) 

f Trademark. TANOVCORP ) 



its. ..SOFTWARE 

SE Search Entry 

SE is a super fist, general purpose trtformition retrieval 
program for the TRS-80* The uses of SE are limitless. 
It can be a file system, a matching service, an inventory 
control, or a message center. Whenever fast searching of 
large amounts of data is needed, SE can be your program. 

Written in Z80 machine language, SE compares tens of 
thousands of characters in a few seconds. Simple commends 
add. change, ot temove deli entries To search for entries, 
up to 64 characters can be combined es targets for immediate 
retrieval. SE occupies only 4K; the rest is storage end 
can be saved on tape or disk. 

The tape version for 1BK level II, SE2.0. is $24 95. 
while the disk version for DOS up to 48K. Sf.3 0. is $49.95. 
The price includes full documentation 

Other TRS-80 its. ..Products 

COMPU DIET Weight Lost System 

Behavior Mod. Forecast. Database 
MINIVENT Minimal Inventory Control 

1400 items. 16K Level II 
BASICIO - Machine Language 1.0 lor BASIC 

Data and Programs to Tape or Disk 



COMPU DIET 1.2 <3$19 95 
MINIVENT2.0 SJ4995 
Additional Information 



Please send 

SE2.0ltapei 0*24 95 
SE3.0(disk) «S49 95 
BASICI0 1.5 «J14 95 

Fia Res add 4% Sales Tax Total J 

CnacK'Monay Order VISA MASTERCHARGE 

Card No Exp Date 

Name Bank No |MC) 

Address 

fttO 
its... Information Technology Systems 
POB 2667 Sarasota FL 33578 
(813)366-0064 

*TRS 80 is a •f.Hlemjrt o' fijrr.o SnACk a Idnoy ioiporalion 
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420 

430 
440 

450 
460 

470 
480 

490 
51SW 
510 
520 
530 
540 

550 

560 
570 
600 



610 
620 
630 

640 
650 

660 
670 
680 

6 90 
700 
710 
720 
730 
740 
750 
760 
770 

775 
780 

7 90 

800 



REM* DRAW MOON 

X-63 

FOR 1*1 TO 8 

PRINT@X,STR1NGS(I,CHR$(191) ) ; 

X=X+63:NEXT I 

X-X+l 

FOR 1=8 TO 2 STEP -1 

PRINT0X,STRING$'(I,CHRS(191) ) ; 

X=X*65:N'EXT I 

FOR Y-45 TO 47:FOR X*126 TO 127 : SET(X, Y) :NEXTX, Y 

RETURN 

CLS:PRINTCHRS(23) 

FORI«1TO150:PRINT9RND(1000) ,"* B M 11 *";:NEXTI 

:GOTO690 
CLS:PRINTCHRS(23) : FOR I-1TO10 : PRINTP272 , "MISSION SU 

CCESFUL":FOR Pl-1 TO 50:NEXTP1 
PRINTe272,CHRS(30) :FOR Pl-1 TO 50:NEXT PI I NEXT I 
GOTO 6 90 

CLS:PRINT:PRINT:PRINT"SORRY BUT YOU JUST RAN OUT OF 
FUEL (SPACE IS TOUGH ISN'T IT)": FORP6-1 TO9O0:NE 

XT P6:GOTO 690 
GOTO6 90 
CLS 
PRINTCHRS(23) :PRINT:PRINT:PRINT:PRINT" ASTEROI 

D ADVENTURE" 
FORI=1TO1200:NEXTI 
CLS:PRINT:PRINT:PR1NT:PRINT:PRINT"WHAT IS YOUR EXPE 

RIENCE LEVEL" 
INPUT" <1-ADVANCED TO 10 BEGINNER >";E 
IFE<1 OR E>10 THEN CLS : PRINT: PRINT: GOTO660 
RETURN 

CLS: PRINT: PRINT"DO YOU WANT TO PLAY AGAIN?" 
AS-"" 

AS=INKEYS:IFAS-""THEN710 
IFA$="Y"THENRUN 
IFA$O"N"THEN710 

CLS:PRINT CHRS ( 23 ): PRINT0210 , "THANK YOU" 
PRINTP336, "FOR PLAYING" 
FOR L=l TO 90 0: NEXT L 
CLS:FOR 1-1 TO 7:PRINTCHRS(23) :PRINT?268, "ASTEROID 

ADVENTURE": FOR Pl»l TO100:NEXT PI 
IF 1-7 GOTO 7 90 

PRINT3268,CHR$(30) : FOR T»l TO 70: NEXT TlNEXT I 
FOR I»l TO 1000:NEXT I: CLS 
CLS 
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Let Your TRS-80® 

Teach You 

ASSEMBLY LANGUAGE 

Tired of buying Dook after book on assembly 
language programming and still not knowing your 
POP from your PUSH' 

REMsoft proudly announces a more effi- 
cient way. using your own TRS-80* . to learn the 
fundamentals of assembly language programming 
-at YOUR pace and at VOUR convenience. 
Our unique package. "INTRODUCTION TO TRS-80' 
ASSEMBLY PROGRAMMING will provide you with 
the following 

• Ten 45-mmute lessons on audio cassettes 

• A driver program to make your TRS-80* video 
monitor serve as a blackboard for the instructor 

• A display program for each lesson to provide 
illustration and reinforcement for what you are 
hearing 

• A textbook on TRS-80* Assembly Language 
Programming 

• Step-by-step dissection of complete and useful 
routines to test memory and to gain direct control 
over the keyboard, video monitor, and printer 

• How to access and use powerful routines in your 
Level II ROM 

This course was developed and recorded by 
Joseph E. Willis and is based on the successful 
series of courses he has taught at Meta Technologies 
Corporation, the Radio Shack Computer Center, and 
other locations in Northern Ohio. The minimum 
system required is a Level II, 16K RAM 

REMASSEM-1 only $69.95 



^ 



REMsoft. Inc. 

571 E 185 st 
Euclid, Ohio 44119 

(216)531-1338 



% 
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Include $1 SO tor shipping and handling. 
Ohio residents add SVi% sales tax 

TRS-80* is a trademark of the Tandy Corp 



TRS-80" Compatible 

"carbonless" 

Continuous Statements 




small 
quantities, 
low prices, 
fast delivery 

Order as few as 500 
statements imprinted with 
your firm name and address. 

Only $0795 

NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II, Accounts Receivable 
package #26-1555. 



TRS40 i« ■ Trad* Mark of tha Radio Stack 
Co.. Subaldlary ol tha Tandy Corp 



"'." : 




SPEED COLLECTIONS 
Product 772 DU-O-VUE* Envelope 
(3%*x 6%*) eliminates 
envelope addressing. 



Product 9062 — Size 6"x 8'A "detached. Prices include your firm 
name, address and phone in top section, plus your name only in 
lower section. Printed in black ink. Available in single (white) or 
duplicate (white, canary) continuous sets. 





SINGLE 


DUPLICATE 


Product 772 


QUANTITY 


Product 


Product 


DU-O-VUE* 




9062-1 


9062-2 


Envelopes 


10,000 


$192.00 


$355.00 


$138.00 


6,000 


128.00 


228.00 


92.00 


4,000 


99.00 


169.00 


64.50 


2,000 


59.00 


99.00 


36.25 


1,000 


38.75 


61.00 


20.75 


500 


27.95 


39.95 


12.25 



ORDER TODAY! MONEY-BACK GUARANTEE. 
FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800-225-9550 
(Mass. residents 1 + 800-922-8560). It is our policy to ship within 
6 working days following our receipt of your order. 

I Please ship. Date 19 CODE 460 I 



.9062-1 STATEMENTS (Single) 

.9062-2 STATEMENTS (Duplicate) 

.772 DU-O-VUE* Envelopes 

.Information on continuous checks and other 
computer forme. 



HEADING TO BE PRINTED ON FORMS: (Please type or print) 



CITY and STATE 



PHONE 



It you wiah u» 10 BILL and SHIP diltaranlly trom aboxa plaaaa indicata 
AUTHORIZED SIGNATURE 






Conner Forms 

78 HoUis Street, Groton. Mass. 01450 

A cfevwon ol Naw Fnound lumu Same* lie 



ft -J 



'Reader Service— see page 226 



80 Microcomputing, October 1980 • 215 

Scanned by Ira Gnldldanq www trs BD cam 



JOE COMPUTER' Presents Exclusive Software: 

ITS FOOTBALL SEASON! 

A TRS 80t transtadon of Kan Perry's popular Apr* pragma These programs predct pant 
spreads with unbetiovabts accuracy They are heuristic and require about 10 rrenuies a week to 
record the weekend's results into ttw daU basa from your local newspaper You may predict any 
gam with* saconds from ttw daU saved on cassette ar disk Pro Football contams all 28 pro 
taams College football contains an unbelie va ble daU basa of 78 taams' Each program comas with 
the entire 1979 soasondaU fiast on cassatta or disk You can display aach taams record of scores 
or won-loss record. A record of 4-5 weeks is required baton predictions are affective so you're 
kisf In time 1 Pro or College Football will be shippad UPS blue label the same day order Is receiv- 
ed Order CO 0. by phone *1 00 blue label charge: COO. taas added on 

Cassette (32K TRS M Lewi II) 12116 

M* ■■ 

esetss(4eKmM Laval H) SZ1.M 

Dkk HMI 

Iters* Place Haewacappkaflf 

Pneelsefr Mwaicipikig Oessso 1 was wnttan by a professorial software consultant to TPMf 
Space Systems Ths is a compkn program carefully human factored for easy use if is a eom- 
prafwnsive horse r acmg system for spotting overlays m thoroughbred spnnt races you' computer 
win accurately predef the win probabHity and odds ww for each horse based on your entnes from 
me racing form The next day overtax) horses can be spotted on the track tote board The users 
manual contains a complete explanation of overlay betting ptus much more useful information The 
appendix contains a del* wo tab run of a 100 consecutive race system workout showing an ami! 
■ng 50H return (S 50 returned for aach Si 00 flat wager) includes many features such as error 
correction, bubble son. line printer output, archiving, etc The manual may be ordered separately 
tor perusal for $7 95 and credit PWO-1 users manual end cassette far: IX Aeot. II Applesoft, K 

Clwaw*ewr(saees^1Pw4P). TRS-M1K Laval N Sft.H 

Apekj er TfU-80 OWk S34.H 

•reel eew trees SOL Me? At Taw ftacae another Ken Perry spactacutr' Tho aigonthm o based 
on a currentty popular book representing the most ambrbous muftipw regression research on 
thoroughbred 'aong to data T he probabtt odds and wmprobabwty for each horse are displayed 
Una printer output, error corrector! descending sort as the icetws' 
WW AITkeRacee cassette (J2K TRS-80 Level ll| SM.Io 

Otek (4JKTIIS-B0 Level N) 139 95 

ssWssWBATTWWeraeTissss^ 

racmg tan This is the first major scwntrhc study of handcappmg avertable to the general pubkc 
detailing what the computer reveals about class, form early speed, and more, plus special multi- 
ple regression computer systems A Tom Amsie - winners circle book 

WM«W| At The Races SM.M 

4- 8.78 P * ■ 
Order now to gwt on our Net and receive book leewee freel 
Phone Orders Mike (213) 992-0514 Systems Design Lab (213) 374-4471 

Make Checks payable to JOE COMPUTER _. M 

22713 Ventura Blvd., Suite F. Woodland Hills. CA 91364 ^ "" 

•Gat on the Computers & Gambling Products mailing list tor J3 00 & receive available back issues 
Cakf res add 6H tax tTAS-80 is a Registered Trademark of Tandy Corporation 



Memory Chips For Your TRS-80! 



$59.95! 



Don't spend $150.00 at Radio Shack when you can install these 
prime, tested, guaranteed, ram chips yourself (or less than half that 
price! 
Features: 

1) We guarantee all our ram chips! 

2) Comes with clear, easy to understand, instructions! 

3) Chips will work in keyboard or expansion interface! 

Catalog »: 

2701 16K Ram Chips for the TRS-80 Keyboard 59.95 

2702 16K Ram Chips for TRS 80 Expansion Int 59.95 

2708 Dip Shunts for Keyboard (required) 2.00 



Simutek's Sensational Best Sellers: 

MICRO-BEEP 

Micro Beep is a simple sound device thai operates off your aux plug from your cassette 
cable Now you can have inexpensive, easy to use. sound for an excellent price' 
Micro Beep works with Basic using simple commands' 
OUT255.4 - ON OUT255.0 = OFF 

Requires No Enlra Software! Requires Level II Basic or Disk Banc Will work with 4K 
48K' Comes completely assembled' 'Requires transistor radio battery) 

Catalog •: 

2001 Micro Beep Sound only 15.95 

Micro Beep is being used by TRS* Owner* of over the world' 
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• FREE POSTAGE AND HANDLING • 

Order "2000 Micro Speed Mod Makes Computer 50% Faster 

We accept VISA Master Charge Money Orders Checks or (C O D $3 OtlentralSend 
orders to Simutek. P.O. Bon 13687-Z. Tucson. KL 85732 



$29.95 



Name _ 
Address 
City 



State 



Zip 



Phone order* welcome 24 hour\' (PM) 328-1 I4» Simutek offers a number ol other fine 

products especially for TRS 80s' Send for TREE" catalog TRS 80 is a TM ot Radio 
Shack. A Tandy; Corp Arizona residents add 4% sales tax 



MAKE ***$$$ 
«$$ MONEY 

Selling 80 Microcomputing, the only major Journal for the users off the 
TRS-80 % is a sure bet ffor getting the computer enthusiast into your 
store. Once through the door you can sell him anything. 

We know "80" will make you money . . . it's the only magazine ffor the 
TRS-80 * users and you know how many off those there are. So call today 
and Join the dealers who make money with "80". 

For information on selling SO Microcomputing, call 603-924-7296 and 
speak with Ginnie Roudrieau, our Bulk Sales Manager. Or write to her 
at 80 Microcomputing. Pine Street. Peterborough. NH 03458. 



•TRS-80 ii 
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THE BLINKING CURSOR 

MACHINE LANGUAGE ROUTINE 

FDR TRS-Bo'lSK LEVEL II 
LOADS IN SECONDS FROM CASSETTE 

INTO LESS THAN 1fflK BYTES OF PROTECTED 
MEMORY AND TIES INTO ROM KEY SCANo 

Customize Your Cursors 

select any character or graphics block 

and watch it blink 1 

change as often as you like. 

features: 



iFAST REPEATING <- KEY AND SPACE BAR 

i INSTANT SWAP WITH R E S I DE NT CURS OR 

i UNAFFECTED BY NEW OR RESET 

i WORKS IN COMMAND- EDIT-EXECUTE MODES 

I KEY DEBOUNCE 



A System Vassitt* from Stmt toft *m> 



LOWER CASE & GRAPHIC 

SYMBOLS GENERATOR KIT 

FOR TRS-80™ CG 16 $64.50 



tHKMroMi »i itnrg»ituvu>«;i.... 

•be <*••*■■ > l~~a^»r • «..,.«. yt, , | ft 

• -.■.v.-.n^a.:.r l |iT.v.'ft** 
.'.TMriCAIl 

^- — W a v\ j i s i r.* *- ."-*OI 



TRUE 2 LINE DECENDER LOWER CASE ELECTRON 

iC SYMBOLS THIN LINE GRAPHICS GAME SYM 

BOLS TEXTuREO BACKGROUNDS AND MANY 

MORE DEMO CASSETTE IS INCLUDED 

FULLY ASSEMBLED WITH DETAIL INSTRUCTION 

FOR EASY INSTALLATION 

REQUIRES ELECT PENCIL TYPE LC MOD OR 

ORDER MEMORY ANDSWITCH KIT SMK FORS'850 



SYNCHRONOUS DATA 
SEPARATOR FOR DISK USERS. 
SDS $24.50 

THE SYNCHRONOUS DATA SEPARATOR WILL 
ELIMINATE 100S> OF THE SOFT READ ERRORS 
AND SPEED UP DISK ACCESS TIME BY ELIMIN- 
ATING RETRIES BY THE DISK CONTROLLER 

THE SDS PLUGS INTO THE DISK CONTROL- 
LERS SOCKET AND HAS ONLY TWO WIRES TO 
CONNECT NO TRACES HAVE TO BE CUT IT IS 
THE MOST RELIABLE AND ACCURATE DATA 
SEPARATOR AVAILABLE 

ADD $2 50FORS »H CALIF RES ADD6S SALE TAX 
SEND CHECK OR MONEY ORDER TO 

G.P. ASSOCIATES ' m 
P.O. BOX 22822, SACRAMENTO, 
CA 95822 (916)382-0257 

TRS-80 IS A TRADE MARK OF TANDY CORP 




Ca/Osfa Systems Presents 
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WordMa g ic II 

Complete WORD PROCESSING 

designed specifically for 

The Radio Shack TRS-80 Model II Computer 

WordMagic If is a Word Processor designed specifi 
cally for the Radio Shack TRS-80 Model ll Computer ■ 

FEATURES INCLUDE: 

• Mailing List/Labels Generation 
•Automatic Merging of Mailing Data 

with Text Files to created "PER- 
SONALIZED" Form Letters 
•Automatic wrap-around in text entry 

• Margination, Paging, Complete Cur- 
sor Movement 

•Complete Editing Commands— Inser- 
tion, Global Substitution, Overwrite, 
etc. 

•Centering, Smooth Right, Left Justify 

•Table of Contents Generation 

•Automatic Page Numbering 

•Variable Form Lengths 

•Underlining 

• Line Numbering 



S.aui '•■ MX Uodtl II. TltSOOS 4 S4SIC I no i o 'o .ia.o .11 n Wo ,dW*g r cj 

kitroductoni Pncing: S1H.00 Minutl IN. 1C1I Ri». >aa tin 



CalOala Systems \&) P.O. Bo« 178448 
San Diego. CA 9211 7 (714) 272-2681 



AT-BO ANNOUNCES 
A NEWDOS SPECIAL 

DDIR80 — Creates program lines 
of NEWDOS DIR's, adding them to 
itself. Options include — Search, 
Re-search, Run, Hardcopy, Dis- 
play DIR's, Others. Stores up to 
175 DIR's. 32K/one disk. $23, 
w/demo. 

CAT — Tic-Tac-Toe with ran- 
domly numbered squares. FAST 
graphics. Human vs human op- 
tion. $12. 

FTDEMO80 — Displays the pro- 
grams, and the keyboard com- 
mands, from the NEWDOS/80 
Appendix A examples, WHILE 
executing the programs and com- 
mands and displaying results. 
Cycle through the five file types 
with only the enter key. $12. 

Disk only. Deduct $3 each for 2nd 
and 3rd program ordered. 

NEWDOS $45 NEWDOS+ $95 
NEWDOS/80 $145 

Add 4% for MasterCard/Visa 



AT-80 

3827 Dismount 

Dallas, TX 75211 

(214) 339-0498 
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■ QENEALOQY 

Compiling Roots and Branches 

An extensive family tree system 

for the Radio Shack TRS-80 

64 K 1-disk Model II 

STORES AND REVIEWS 1000 FAMILY MEMBERS' 
names, dates, places, marital statuses (2), relation- 
ships (father, mother, spouses (2). children (16)). and 
footnotes (2) 

OUTPUTS complete Family Books of info for yourself 
and others, new and revised pages for Family Book 
recipients, indices to names and their ID numbers, in- 
dented format 8-generatk>n pedigree and descendant 
charts, lists of dates and footnotes, and blank and 
fllled-in forms to solicit info. Includes comprehensive 
i ndexed 70 + page manua l. 

Diskette with manual 9250.00 

Manual & 9 program 81 K BASIC listings $5000' 
Manual alone 325.00" 

'applicable toward diskette purchase 

Briet description with example printouts $1.00 

Send check or money order or call tor more details 

John J. Armstrong ■ 

3700 Whispering Pine Rd. #47B ' AU ■ 

Mobile, AL 36608 ■ 

I Phone evenings 205/342-7642 



From the original author of floors and Branches 

Personal Computing magazine September 1979 

'TRS-80 is a registered trademark of Tandy Corp. 
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Cuilom furniture lor tha 
TRS-SO office or home •'•cor. 
-FOR 24 HOUR INFORMATION — 
PHONE 40*946 1266 

Ar C .U0W-.OC0 2485AUTUMNVALE AVE 
ID f.-i-f san JOSE. CA 95132 

Deal'' 1 'led 
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16K MEMORY 

EXPANSION KIT 

FOR YOUR TRS-80, 

APPLE, AND S-100 

COMPUTER 



only $59 



200 Nsec Access. 375 

Nsec Cycle 

Burned-in and Fully 

Tested 

1 yr. Parts Replacement 

Guarantee 

Qty. Discounts Available 



1930 ID.COUinS 0VE 
ORflfiGE. CP 92668 
(714)633 7280 
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microcomputing bookshelf 
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hooks from Hie editors 
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• 40 COMPUTER GAMES— BK7381 — Forty games in all in nine 
different categories. Games for large and small systems, and 
even a section on calculator games. Many versions of BASIC 
used and a wide variety of systems represented. A must for the 
serious computer gamesman. $7.95* 

• SOME OF THE BEST FROM KILOBAUO/MICROCOMPUTING-BK731 1 -A collection of the 
best articles that have recently appeared in Kilobaud/MICROCOM PITTING. Included is material 
on the TRS-80 and PET systems, CP/M, the 808078085/Z80 chips, the ASR-33 terminal. Data base 
management, word processing, text editors and file structures are covered too. Programming 
techniques and hardcore hardware construction projects for modems, high speed cassette 
interfaces and TVTs are also included in this large format, 200 plus page edition. $10.95.* 

• UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS -BK7382-A valuable 
addition to your computing library. This two part text includes the best articles that have ap- 
peared in 73 and Kilobaud Microcomputing magazines on the hardware and software 
aspects of the new microcomputing hobby. Well known authors and well structured text 
helps the reader get involved in America's fastest growing hobby. $10.95* 



Other Books 

• INSIDE LEVEL II— BK1183— For machine language programmers! This is a 
comprehensive reference guide to the Level II ROMs, allowing easy utilization 
of the sophisticated routines they contain. It concisely explains set-ups, calling 
sequences, variable passage and I/O routines. Part II presents an entirely new 
composite program structure which unloads under the SYSTEM command and 
executes in both BASIC and machine code with the speed and efficiency of a 
compiler. Special consideration is given to disk systems. $15.95.* 

• TRS-80 DISK AND OTHER MYSTERIES- BK1 181 -by Harvard C. Penning- 
ton. This is the definitive work on the TRS-80 disk system. It is full of detailed 
"How to" information with examples, samples and in-depth explanations 
suitable for beginners and professionals alike. The recovery of one lost file is 
worth the price alone. $22.50.* 

• PROGRAMMING THE Z-80- BK1122-by Rodnay Zaks. Here is assembly 
language programming for the Z-80 presented as a progressive, step-by-step 
course. This book is both an educational text and a self-contained reference 
book, useful to both the beginning and the experienced programmer who wish 
to learn about the Z-80. Exercises to test the reader are included. $14.95.' 





• LEARNING LEVEL ll-BK1175-by David Lien. Written 
especially for the TRS-80. this book concentrates on Level II 
BASIC, exploring every important BASIC language capability. 
Updates are included for those who have studied the Level I 
User's Manual. Sections include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion of Level I programs to Level II. $15.95.* 

• THE BASIC HANDBOOK— BK1 174— by David Lien. This book 
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not 
favoring, one computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a computer 
does not possess the capabilities of a needed or specified 
word, there are often ways to accomplish the same function by 
using another word or combination of words. That's where the 
HANDBOOK comes in. It helps you get the most from your com- 
puter, be it a "bottom-ofthe-line" micro or an oversized 
monster. $14.95.* 



^ 



•Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 80 Microcomputing Bookshelf • Peterborough 

Nil 03458. Be sure to include check or detailed credit card information. No C.O.D. orders accepted. All above add S 1 .00 handling. Please allow 4-6 weeks 

for delivery. Questions regarding your order? Please write Customer Service at the above address. 

FOR TOLL FREE ORDERING CALL 1-800-258-547 
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microcomputing bookshelf 



^RETURN 



GAMES 



> 




• MORE BASIC COMPUTER GAMES- BK1 182 -edited by 
David H. Ahl. More fun in BASIC! 84 new games from the people 
who brought you BASIC Computer Games. Includes such 
favorites as Minotaur (battle the mythical beast) and Eliza 
(unload your troubles on the doctor at bargain rates). Complete 
with game description, listing and sample run. $7.50.* 

• WHAT TO DO AFTER YOU HIT RETURN - BK1071 - PCCs 

first book of computer games ... 48 different computer games 
you can play in BASIC . . . programs, descriptions, many illus- 
trations. Lunar Landing, Hammurabi, King, Civel 2, Qubic 5, 
Taxman, Star Trek. Crash, Market, etc. $10.95.* 

• BASIC COMPUTER GAMES- BK1074 -Okay, so once you 
get your computer and are runnina in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you from very simple to real buggers. You get the 
games, a description of the games, the listing to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the price of the book for 
the fun you and your family will have with it. $7.50.* 



MONEY-MAKING 



• HOW TO MAKE MONEY WITH COMPUTERS- BK1003- In 
10 information-packed chapters, Jerry Felsen describes more 
than 30 computer-related, money-making, high profit, low 
capital investment opportunities. $15.00.* 

• HOW TO SELL ANYTHING TO ANYBODY- BK7306- Ac 

cording to The Guinness Book of World Records, the author, 
Joe Girard. is "the world's greatest salesman." This book 
reveals how he made a fortune — and how you can, too. $2.25.* 

• FREELANCE SOFTWARE PUBLISHING- BK1179-by B.J. 
Korites. "This book is about money and how to make it by 
writing and selling computer programs," (author's foreword). If 
you have the skills to write a saleable program, you now need to 
acquire the skills to sell that program. This compact book com- 
prehensively covers the entire publishing process and many 
aspects of software salesmanship. $14.95.* 

• THE INCREDIBLE SECRET MONEY MACHINE- BK1 178-by Don Lancaster. A dif- 
ferent kind of "cookbook" from Don Lancaster. Want to slash taxes? Get free vacations? 
Win at investments? Make money from something that you like to do? You'll find this 
book essential to give you the key insider details of what is really involved in starting up 
your own money machine. $5.95.* 





BUSINESS 



• PAYROLL WITH COST ACCOUNTING -IN BASIC- BK1001 - by L Poole & M. 
Borchers, includes program listings with remarks, descriptions, discussions of 
the principle behind each program, file layouts, and a complete user's manual with 
step-by-step instructions, flowcharts, and simple reports and CRT displays. Pay- 
roll and cost accounting features include separate payrolls for up to 10 com- 
panies, time-tested interactive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing with full deduction and pay detail, 
and 16 different printed reports, including W-2 and 941 (in CBASIC). $20.00.* 

• SOME COMMON BASIC PROGRAMS- BK 1053- published by Adam Osborne & 
Associates, Inc. Perfect for non-technical computerists requiring ready-to-use pro- 
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who is not an experienced programmer. All will operate in the stand-alone mode. 
$12.50 paperback.* 

• PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM- BK 1009- Learn 
how to unleash the power of a personal computer for your own benefit in this 
ready-to-use data-base management program. $11.95.* 



•Use the order card in the back or this magazine or itemize your order on a separate piece of paper and mail to 80 Microcomputing Bookshelf* Peterborough 
NH 03458. Be sure to include check or detailed credit card information. No CO.D. orders accepted. All above add $ 1 .00 handling. Please allow 4-6 weeks 
for delivery. Questions regarding your order? Please write Customer Service at the above address. 




FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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r TRS-80 
SERIAL I/O 

• Can input mto basic 

• Can use LUST and 
LPRINT to output, or 
Output continuously • 
RS-232 compatible • 
Can be used with or 
without the expansion 
bus e On board switch 
selectable baud rates 
of 1 1 0. 1 50. 300, 600 
1 200. 2400. parity or 
no parity odd or even. 
5 to 8 data bits, and 1 
or 2 stop bits T R 
line • Requires «5 
-12 VOCe Board only 
$1995 Part No 8010 
witt) parts S59 95 Pert 
No 80 10 A. assembled 
$79 95 Part No 8010 
C No connector* pro- 
i/ided. see below 




twMTIW. 

HMW 



COMPUCRUISE 




$ 1 29.95. vwOi cnjse con - 
trol $1 69 95 



PAPER TIGER 




Pnnts address labels, 
multicopy nvoces and 
tegsl-sae reports Adjust 
the tractor w«Jth from 
1-3/4 to 9-1 /2«iches. 
8 switch-selectable 
forms lengths. Pnnt 6 
or 8 hnes per rich. Add 
the software oafcjctuUa 
ful dot ptotong graphcs 
option to pnnt austra- 
tions. block letters, 
charts, graphs Part No 
1 621 72S89935* with 
graphjcs opoon Part No. 
1621 73 81 099 95 



GAME PADDLES 
& SOUND 




includes 2 game pad- 
dies, interface, soft- 
were, speaker, power 
supply, full documen- 
tation including: sche- 
matics, theory o' 
operation, and user 
guide, plus 2 games on 
cassette (Pong end 
Starship War) $79.95 
Complete Part No 
7922C 



DIGICOM DATA 
PRODUCTS INC. 

Series 312 
Acoustic Coupler 

300 BAUD Originate. 
Part No AC3122. 
$219.95 300 BAUD 
Answer. Part No 
AC3122. $21995 
300 BAUD Answer/Or- 
rjrtetaPartNoAC3123. 



IBEX 
LIGHT PEN 




Comes with Backgam- 
mon and Tic-Tac-Toe on 
tape with full documen- 
tation and program list- 
ing Requires 9v battery 
Pert No IBEX $19 95 



SYSTEM 

EXPANSION 

from 

LNW Research 

• Senal RS232C/20 
mA I/O • Floppy con- 
troier • 32K bytes 
memory • ParaM pmt- 
er port o Duel cassette 
port • Real-time clock 

• Screen printer bus • 
Onboard power supply 

• Software compatible 

• Solder mask, silk 
screen PC board and 
user manual. Part No 
LNW80. $6995 



DISKETTES 



'Vi.Ttx.iiim 



Box of 10. 5 $29 95. 
8" $39 95 

Plastic box. holds 10 
diskettes. 5 - $4 50. 
8 " - $6 50 



1M RAMS 

For the Apple. 
TRS-80 or Pet $8 
each Part No 4116/ 
2117 



LEEDEX 
MONITOR 



CI 



12" Black and White* 
12 MH* Bandwidth 
• Handsome Plastic 
Case .$139 00 



S-100 INTERFACE 




AN S- 1 00 bus Adapter— Motherboard for the 
TRS-80 Kit. Part No HUH81 DLXK. $29595 
Assembel Bd PartNo HUH81DLXA,$375 95 



NOW! 

A FULL SUPPORT SYSTEM 

FOR TRS-80 




• 32K of RAM • EPROM firmware • Disk 
control • Data acquisition • Parallel I/O • 
Senal I/O • Plug mto GPA's Motherboard 
GPA's quality design includes • 6-44 pin edge 
connectors • -bW. -5V. • 12V. -12V external 
power supply required • Active termination 
The Motherboard, Part No GPA80. is onry 
$14995 

TAKE ADVANTAGE OF 

GPA-EXPANSION CARDS 

FOR THE GPA80 

Memory cards: Now with Fortran compilers 
a ve rta bl e for your TRS-80. additional expansion 
memory is a must' Card with sockets only. Part 
No GPA801. $11995 Card with 16K of 41 16 
Dynamic Ram. Part No GPA802. $224 95 
Card with 32K of 4 1 1 6 Dynamic Ram. Part No 
GPA803. $32995 Al cards come equipped 
with sockets to accomodate 32K of Ram. 
EPROM firmware card. Put those valuable 
subroutines m firmware Don't waste bme 
loading and urtosdmg tapes and dicks For 2708 
or 271 6 EPROMS. Pert No GPA806. $79 95 
Serial I/O card. Here's whet you've been 
asking for, a ful senal terminal interface, with 
RS-232Cor20mA Current loop Input/ output 
capab*bes Part Na GPA807. $79 95 
Parallel I/O Card. Control functions in the 
outside world, monitor and store real time 
events Two parallel outout ports Dip switches 
select ports (0-254). Part No 6PA808. 
$79 95 



FLOPPY DISK 
STORAGE BINDERS 




Three rmg txnder comes 
with ten transparent ptas- 
uc sleeves wheh accom- 
modate either twenty, 
fwe-rch or ten. aghtHnoh 
fk»PYd«sks&nder&10 
holders. Part No 81 0B- 
$995 • Extra holders. 
Part No 81 0— 69C each 



Three-nng bmder with 
ten 5 1 /4 reh jackets 
PartNo510B-$995» 
Jackets onry, fits stan- 
dard 3-nng txnder*. Part 
No 510— 69C each 



DIGITAL 
CASSETTE 




5 mm each side Box 
of 10 $9 95 Part No 
C-5 



TRENDCOM 
PRINTER 



t 



^ 



TRENDCOM 200 Pan 
NoTRCO200$495 95 
Interface for TRS-80. 
Part No T80A $4995. 
For Appk* I. Part No 
TRCALL $7595 For 
PET. NO TRCP2. 
$79 95 For Scoccerar. 
TRCSR1 $45 95 



SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1978 West Coast Computer Faire Tourna- 
ment Part No 00603 — TRS-80 Level II 
Part No 00604 — Apple II (24K) $19 95 



SPINWRITER 

MODELS 5510and 5520 




Features— EIA RS-232C/CCITT V24 Inter- 
face Standard • 55 Characters Per Second 
Maximum Pnnt Rate • Impeccable Pnnt Quality 
OCR Quafcty) • Mcroprocessor Etectrortcs • 
Hxjh Resolution Ptotting/GrapNng • Lowest 
Operating Noise Level • Self-Test Pmuig • 
Operator Engineered Control Panel • Pnnts 
Ovnal end up to Seven Copws • NEC Informa- 
tion Systems new Model 55 1 Recan« Only and 
Model 5520 Keyboard Send/Receive SPIN- 
WRITER terrrxnats are microprocessor con- 
trolled senal. impact terminals designed for 



remote pnntxig apphcaoons where impeccable 
pnnt quafcty is requred Model 5510 RO. Part 
No NECA30759 $279595 • Model 5520 
KSR Part No NECA30762 $3095 95 



Send for FREE Catalog a big self addressed envelope witn 80C postage gets it fastest' 



TO Qrdfir* Mention P art no - description, and price. In USA shipping paid by us for orders accompanied by check or money 
' order. We accept COD. orders (U.S. only) or a VISA or Master Charge no., expiration date, signature and phone 
no. shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 1 5°/o for air mail postage 
and handling. Payment must be in U.S. dollars. Dealer inquiries invited. Prices subject to change without notice. 



Order Line: (408) 448-0800 



ELECTRONIC SYSTEMS ** 180 P0 Box 21638 - SanJose. CAUSA 95151 
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. . . We have them AH! 

All the Disks and Printers 
that interface to the TRS-80 



CENTRONICS 
PRINTERS 



Disk Drive for the 

TRS-80® 

Save over $100 

on Radio Shack Price 

Per com, Lobo, Vista 

Full compatible with expansion 
interface and TRSDOS software 



OUR 
PRICE 



$369 



NEW Digital Innovations 

Drive — complete w/case and 

P.S. Your choice of Shugart or 

MPI (40 track) drive 



A 

Fantastic 

Value 






$349 



2 Drive Cable $24.95 

4 Drive Cable $34.95 

I Add $6 for shipping and insurance I 



CORVUS 10 megabyte hard 
disk for Mod. I or II 

ONLY $4795 



ESCON CONVERSION 
FORIBMSELECTRIC 

Complete w microprocessor controller and 
power supply Factory built User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 

Parallel version. TRS«). $575 Only $514 
TRS 80 Cable (specify Mod I or II) . $25 

(Add $6 for shipping! 



RADIO 
SHACK® 
TRS-80® 




with standard 
Radio Shack warranty 
through Radio Shack stores 

10% Off on Mod I and Mod II 

Mod I. 4K. List $499 OUR PRICE $449 

Mod I Level 2. 16K. List $849 764 

Mod II w/64K. List $3899 3499 

Expansion Interface with RAM ... $269 




Paper Tiger u« $995 $895 

w /graphics option, incl. buffer, $1194 $989 

TRS-80 cable $ 46 

(Add $7.50 for shipping and insurance. I 

OKIDATA PRINTER 

MICROLINE80 

9x7 dot matrix. 6 or 8 lines per inch, prints 132 
columns using compressed print Prints block 
formatted graphics as displayed by TRS-80. 
u Ic, friction feed (prints from roll) or will feed 
standard 9 V pin-feed fanfold paper Uses 
Centronics style parallel interface; plug com- 
patible with all TRS 80s List $949 





Nl 

Text Qualit 
Parallel 
List $995 ONLY $84* 

NEW 730 w friction and tractor ONLY $679t 
779 (TRS-80 Line Prtr I). List $1245 949* 

779 w, tractor. List $1350 1049* 

702 120 cps. bi-directional, tractor. VFU 1996 

703 180 cps. bi-directional, tractor, VFU 2395 

'same as Line Printer I tsame as Line Prtr. II 
(Shipping for 730 and 737 $7 50 Other models 
shipped freight collect) 



NEC SPINWRITER 



1\1 




A fantastic 55 cps letter -quality printer 
A fantastic value . . Call for Price! 



I I'OlU w serial parallel interf (outper 
forms Line Printer III). £ 1 -70c 

List $ 1 940 (shipped freight col ) 9l /OO 



CP/M OPERATING SYSTEM 

for Mod I CPM 1 4. List $145 . $129 

for Mod II CP/M 2 2. List $170 $149 

Shipping $2 50 
Complete line of CP. M software available 
at discount prices Call us 1 



OUR PRICE ± CA n 
ONLY 90*KJ 

Adjustable Tractor Feed Option $99 



TPIvl a disk operating system which 
runs CP/M compatible programs, written 
specifically for Z80 based systems - more 
efficient and less expensive than CP/M ' 
List $79.95 specify Mod I or Mod II 

our price $59.95 



PERCOM 

ELECTRIC CRAYON 

List $249.95 ONLY $229.95 

Prices in this ad are for prepaid orders. Charge cards and C.O.D. 2% higher. Deposit may be required with COD. All prices subject to change and offers 
subject to withdrawal without notice. Radio Shack and TRS-80 are trademarks of the Tandy Corporation CP M is a trademark of Digital Research 

- WRITE FOR FREE CATALOG - 



Printers for TRS 80 require Level II machines Printer cables extra. Call for price and order number. 



MiniMicroMart, Inc. 

1618 James Street, Syracuse, NY 13203 (315)422-4467 twx 710 541 0431 



master charge 




• ftetder Service— see p*g* 226 
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741$ 



Order by Cat No 199 and fypr 



74l$00 
74LS01 
74LS0? 
74LS03 
74l$04 
74LS05 
741 SOB 
74LS09 
74LS10 
74LS11 
74l$1? 

'41113 
74LS14 
741 J1 5 

•4U?0 
741 $71 
741$?? 
74l$?6 
74l$?7 
74l$?8 
741 S30 
741832 
741 J33 
74LJ37 
74LJ3I 
74U40 
74l$42 
74l$47 
74l$48 
741851 
74L$54 
74LSSS 
74LJ73 



$ 49 
$ 35 
$ 44 



$ 79 



J 55 

Jl 10 



J 79 
$ 39 
S 29 



J 44 



$ 88 
$ 88 
$ 39 



S 44 



741S74 t 


99 


74LS75 $ 


BJ 


74LS76 $ 


44 


74LS83 $ 


HB 


74LSB5 1 


15 


74l$86 S 


99 


74l$90 $ 


S9 


741 $97 $ 


75 


741S91 S 


75 


741S9S S 


H8 


741S107S 


55 


741J109J 


55 


-41 SI 1? S 


58 


74LS113S 


S5 


74LS114S 


55 


74LS122S 


55 


74LS123I 


II 


74LS124S1 55 


74U125S 


bH 


74LS126S 


SA 


74LS132S 


88 


74l$138$1 25 


74LS139S 


99 


74l$14S$1 99 


741S147S2 95 


741S151S 


u 


741S153S 


88 


741S154S3 50 


741S155S 


99 


74LS156S1 25 


74l$157$1 25 


74LS158S1 49 


741 SI 60S 


99 



74IS161S3 75 
74LS167S1 19 
74LS163S1 15 
741S164S1 15 
74LS165S1 69 
74IS166S3 95 
74LS168S1 29 
74LS169S3 33 
74IS170S2 25 
74LS173S1 25 
74LS174S1 10 
74LS175S 99 
741S181S2 50 
74LS190S 69 
74L1191S1 15 
74LS192S 99 
74LS193S1 15 
74LS194S1 15 
74LS195S1 15 
74LS196I 99 
741S197S1 99 
74LS721 SI 99 
74LS240S3 95 
74LS241S2 95 
74LS242S1 95 
74LS243S7 95 
•4.5.1: S3 25 
74LS245S5 00 
74LS247S M 
74LS248S 99 
74LS251S1 99 
74LS253S 99 

-ils?"s? r^ 



741S2S7S 99 
741S258S 66 
741S759S1 99 
74LS260S 66 
74LS261 S? 50 
741S266S 66 
741S773S3 25 
74LS275 S4 95 
74LS279S 49 
74LS283S1 75 
74LS293S1 99 
74L$?9S$1 99 
74LS298S1 10 
741S324S1 75 
74LS365S 99 
74LS366S 89 
74LS367S 99 
74LS368S 99 
74LS373S3 75 
74LS374S4 50 
741S377S3 25 
74LS378S1 69 
74LS386S 77 
74LS393S7 75 
741 $395 SI 99 
74LS399S? 95 
74LS474S3 75 
74LS670S7 75 
81LS95 SI 95 
81LS96 SI 95 
81LS97 S1 95 
81LS98 SI 95 




€l€CTRONICS, INC.- 

19511 BUSINCSS CTR. DR. D€PT V9 

NORTHRIDGC, CRUFORIR 91324 

Send For Your Free Flyer Today! 



TTLs 



OrO>r by Cat No 999 and Type 



7400 
7401 
740? 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7470 
747? 
7473 
7475 
7476 
7427 
7430 
743? 
7437 
8438 
7440 
7441 
7442 
7433 



s M 
s H 
s H 

S 44 

S 44 
S 19 
S 19 
S 3^ 
S H 
S 35 
s M 

S 49 
$44 

j h( . 

S 45 

5 ,'9 

s U 

S 44 
S 44 

s M 
S M 

s n 

S 35 
S 39 

S 19 

s N 
S ?0 
$77 
$49 
S H 



7445 
7446 

7 44- 

7448 
7450 

r«si 

7453 

7454 

7460 

7470 

747? 

7473 

7474 

7475 

7476 

7479 

7480 

7481 

7483 

7485 

7486 

7489 

7490 

P4t1 

749? 

M93 

7495 

7496 

74100 

74107 



$1 66 
$ 44 



$1 69 
$ 44 



74109 
74116 
74170 
74121 
7412? 
74123 
74175 
74176 
7413? 
74141 
74143 
74145 
74141 
74150 
741S1 
74153 
74155 
74156 
74157 
74160 
74161 
7416? 
74163 
74164 
74165 
74166 
74170 
74173 
74174 
74175 



$ 55 

Si 89 
S 99 
$ 44 
$ 

S 
5 

S 
5 
S 



50 
5? 

u 

49 

69 

77 

$3 33 

$7 77 

$1 ?9 



I 

5 
S 

s 
s 
s 
s 
s 
$ 

S 88 

$ 88 

S 88 

$1 ?9 

$1 59 

$1 09 

$ 79 

$ 79 



74176 

74177 

74179 

74180 

74181 

7418? 

74184 

74185 

74190 

74191 

7419? 

74193 

74195 

74196 

74197 

74198 

74199 

74221 

74251 

74273 

74778 

74779 

74365 

74366 

74367 

74368 

74393 

8T26 

8797 



$ 79 
$ 77 
$1 88 
$ 77 
$1 88 
$1 99 
$1 99 
$1 99 
$1 19 
$1 19 




HOM€ VID€0 SVSTCM 



ATARI GAME CARTRIDGES 



$1 49 
$1 49 
$1 99 
$ 77 
$1 10 
$2 95 



$7 50 
$7 50 
$7 ?5 



ANRD6X 

DP9500 DP9501 PRINTCRS 




$1650°° 



;;t- ' 


nee printers 


Will • 


►■g" density 


: - A ' ' •■ . 


• ■ - • A • 


- J.,--,- 


Characters' 


- > - 


*» : '-■ e 


rev Ijisla 




^5 contr;, 


-.-.• -J 



*»e* ''o" Anaden' iwo k»* cost 
, '■••■■ ... i- in •, »rluC 
graphics capat>My Bon <MdM Had 
an mc'ttMte Me eipectanc, of 650 i 
Fun 96 character ASC" sat *** Hum 
•xJlfi printing t> di'ectonjf eatft < 
wox Adjustable *KJW factor lead 
and vertical MOCmg and prmt uq to live cop«es Easy interlacing 
••th para)** RS ?3? serial or current loop choice* 

The (X*tS00 is the choice omen you require mostly . 
and occasional graphics Select between a 9 ■ 9 character Vjni 
and 132 columns ora7i91ontlor17b coH»mr< 
speed 150'TOOCPS Wi 35 lbs 

The 01*9501 is mamry lor graphics applications the 1 1 > 9 
character torn produces superb graphics reproductio 
columns and the 7 i 9 character lent tn ??0 columns provides 
maimum graphics potential Both models operate at 1 10VAC 
and ??0 VAC 'or European use Wt 35 >bs 
Cat No 2551 DP950O printer 
Cat No 2552 DP9501 printer 



$183.00 



The nation's best selling home video entertain 
ment center is here 1 Currently supports a library ol 
32 game cartridges with over 1500 game variations 
and options. Now you can enjoy all the lun and ex 
citement ol an arcade In your own home whenever 
you wish. Terrific lor party entertainment, develop- 
ing coordination and dexterity, education, or |ust 
plain family fun. Cornea with interchangeable 
joystick and paddle controllers, special circuits to 
protect home TV., and ATARI'S realistic "combat 
game with 106 variations and options ATARI'S real 
istic sound effects and crisp, bright colors make the 
home video center your number one entertainment 
choice. 



CAT NO 

7375 

2206 

2207 

2708 



DCSCMPTI0N 

ATARI Heme Video System 

Dn«ing Controter Pair 
PtOdle Controller Pair 
Joystick Controller Pair 



m 

8 lb 
? ib 
7 Ib 
? lb 



price 

163 00 
19 95 
19 95 
19 95 



2376 
2377 
.7378 
t?379 
7380 
7381 
738? 
7383 
2384 
2385 
2386 
7387 
7388 
7389 
7390 
7391 
739? 
7393 
7394 
7395 
7396 
7397 
7500 
7609 
7611 
7634 
7635 
7636 
2637 
7638 
7639 
7640 
7653 
7654 



Stersttta 
BUcl J»c« 

Space Wat 

Surround 
Slat Machine 

OutUK 

Slot Racer 
Video Orympo 
Breakout 
Canyon BomOer 
Street Racei 
Hemerun 
Baskettaii 
Foetka* 

Bewkne 
Skydiver 

Fun «nth Numbers 
Bum Game 
Supeiman 
Casino 

Backgammon 
Video Ckets 
Space kiDidert 
Aduenture 
kidy 500 

Human Cannon Ban 
CodeBreaker 
Flag Capture 
An Sea Battle 
Hunt and Score 
Miniature God 
Hangman 

Tic Tac Toe 

Circus 



6 oi 
6 oi 
6 or 
6 or 
I ai 
6 or 
6 oi 
6 or 
6 or 
6 or 
6 or 
6 or 
6 or 
let 
6 or 
• at. 
6 or 
6 or 
6 or 
6 oi 

6 or 
6 or 
6 or 
6 or 

6 or 
6 or 
6 or 
6 oi 
6 or 
6 or 
6 or 
6 or 
6 o; 
6 or 



19 50 

11 75 
17 95 

17 95 

18 75 

19 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 

18 75 

19 50 
75 00 
75 00 
3 7 95 
37 95 
75 00 
75 00 
37 50 
19 50 
19 50 
19 50 
19 50 
19 50 
19 50 

18 75 

19 50 
19 50 



Note: Not for use with ATARI Programmable Computers 



SSM MB6B tl?C 
8K STATIC >I53 
RRM BOARD 




Bk bytes by 8 tats h* 
6085 and 180 Dap wdx* 
lets the MB66 thank m* f 
dependent 4 k .idoVaoeno, 
software memery needs 



-:-•:. »•- - - 

• •-.- ;•■' :•••.- 
H or on* ft* board la 

• ■:'.' "•■•-• .!',' . 
powe- ?'l0? HAM s 



operate^ at 7 or 4MH/ and is compatible with direct memory 
access com^otkers 



Cat No 

M400 A 

•'40(1 B 
1401 -A 
1401 8 

•140? 



Description 
450ns kit 
?50ns kit 
450ns a 8 t 
7b0ns a 8 I 
6areDoa'4 



Price 

$135 00 
$147 50 
$709 00 
$775 00 
$ 73 75 



SSM OBI 

VCCTOR JUMP* 
PROTOTYPind CRRD 
$41.25* 



^■F-, 1 .i i,H 



■ a.M in Umo , i i l i 



jfmmij 



■-r^r, 



on the card tor ten 16-pm IC s three ?4 ?8 pm iC s and two 
spare regulator patiems 

•Cat foe 1479 0B1 kit $41 75 

Cat No 1430081a it $85 00 

Cat No 1431 081 barehoarc! $37 00 



Coll Toll Free: USR (800) 423-5387 

In California: (800) 382-3651 

Local & Outside USA: (213) 886-9200 
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«M? 



,1111*1 til If.* 




$159 kit 



ssm cei-fl 
8080 CPU BOARD 

Just add an I/O board and it's a computer" 256 bytes of on 
board RAM. with option tor 2K ot on board PROM Includes a 
power-on. preset |ump circuit, and M WRITE is available, allow- 
ing use without a front panel There's a parallel input port with 
status, and AIP controlled addressing or PROM in 2K blocks 
vector |ump in 2K increments. RAM in 256 byte increments 
RAM in 256 byte increments input port tor addresses 31 in 
decimal 

•Cat No. 1403 CBVAktt $159 00 

•Cat No. 1 441 CB1 -A bariboard $28.75 

* Danetes licess I— I D BBJ salt Ne further discounts 

<w ipp»y 



INVCNTORV '$• 



Allows Ihe inclusion oi alphabet*, information and a data in 
Oex code m the form ot daia statements within ihe^ program in 
dudes 1) Reports; Use' specifies up lo tritee nume'ic and 
either c Doth alpha miormations to Be nsted Can he venoo' 
specilic 2) Ceet7«atae — 1 5 Searches an slock areas and 
reports cost /value quantity, loiai value by une item, and grand 
total. 3) R eco rd e r search; Compares current stock level against 
specified reorder point, and displays all line items in need of 
reorder along with leniaiive reorder information 4) Mm: Uses 
arbitrary die numbers reflecting the order m which the data 
codes are stored Reveal hie names and numhe«s m g'oups o' 
24 5) Delated Reft Slock fifes can be caned by Me numbe- to 
reveal memory information •) Read and write He; Stores and 
reenters data from day lo day 7) Data chMft: updates Data 

Cat No. 2054 T9S-40 L2 . 1 W. cassette $2 4 



MICROSOFT 

TAS-80 FORTRAN PLUS 

Create your own subroutines, assembler source files . data 
hies, and FORTRAN Mes Fully compatible with TRSOOS. the 
FORTRAN compiler can operate I ?00 >mes per mmute on a 
single pass Also generates a tu'iy symbolic hstmq ol the 
machine language generated Macro assembler accepts .'80 op- 
codes and supports complete Intel standard macro facility Link- 
ing loader provides a variety of capabilities, executed by means 
of easy command lines and switches Any number ol programs 
may be loaded with just one command Teat editor random ac- 
cess, ime oriented Only the library routines required to run a 
particular FORTRAN program need be loaded before execution 
Non-standard 10 drivers tor each Logic UnifNumber may be 
written simplifying the task ol interlacing non- standard devices 
10 TRS-80 FORTRAN programs CIOC 

Cat No. 1341 TRS-90 12. 32K w/dlak ?■«« 



PROGRRMMfl 

TKIINC 

$24 w 



The most complele communications lor the TRS-80. featur- 
ing Host computer Turns your TRS 80 into a tmieshare main- 
frame Smart Terminal Operate anothe' TRS 80 or mainframe 
timeshare system from your TRS-80 Send.' receive BASIC pro 
grams and data Allows exchange of programs over phone lines 
(modem required! Operate a serial printer lest youi modem 
and RS?3?. and much more' Complete wilh extensive manual 
on telephone communications 

Cat He. 2137 TRS-80 12. 32K «•*•». DOS 2.1. NS232 
cassette uitdw/tisk 



liftroduclion to 
TRS-80 GRRPHKS 

Bob Albrect and Don In man 

One ol the mosi outstanding capabilities ot the small compute' is 
the ability to p'ovide qraphicai data d>spia*s mat tcmeny cosi 
Ihousands ol dollars this book provides a basic inrroduclion lo 
graphic O'oqrammmg using dozens of real examples which run 
on the Radio Shack TRS 80 Computer The book begins with 
basic concept fine drawing, then leads the reader to more com 
plexed geomeinc shapes moving figure animation and other 
more advanced foo>cs No mathmat-cs is 'equned buf an un 
dersianoinq o' BAS'C anquage *s assumed A TRS-80 Comouie - 
lor iunn!HQ examples -s recommended bu' concepts wn aoDiv 
10 most iow rnsl compute 1 S wilh graphirs capabilities r 1 Ti 

woes) tO OK 

Cat No. 2544 #O.T3 



PROGflRMMfl 

DRTR BRS€ MRNRGCMCNT 5 

$49 w 

An easy meihnd o' craaano, cata Bet and Momng Ottn i" O's* 
memory for future use Allows you lo siore and manipulate data 
lor maximum productivity, and modily or incorporate your own 
routines Uses Radio Shack s TRSOOS/BASIC language 
Cat No. 2149 TRS-BO 12. 16K 



TRS-80 €l€aRK P€NCIl 

Allows you lo produce mailing lists, forms, laige numbers ol 
original correspondence etc A character-oriented word pro 
cessmq system providing maximum Ireedorn and simplicity m 
the handling of text Eliminates the need tor wo'd hyphen.irions 
or carriage returns Lme 'ormattmg is done automatical, la- 
sen delete, or relocate any text using simple keyboa-C com- 
mands 

Cat At, 1334 TRS-80, LI I L2. ItK. caufflt I u. S 95.80 
C« Me. 1338-D T1S-88, 11 4 12. 14K. 4rsk I oz. $145.00 



TRS-80 CP/M 
$14?" 



A file-oriented disk operating system thai provides a i.omnion 
set ol utilities for program development and operation Theie are 
six built-in commands, plus utilities called in from disk Runs on 
as utile as 16K of memory and one disk dove Complete with S'x 
manuals CP/ M is a registered t'ademark o' ')iqita' 'esea'cn 
Cat No. 1679 TRS-80 L2. 16K wMiak 



VCRBRTIM 585 S€RI€S 

5K " Diskettes 

• Double Density 

• Single sided 

• Perlecl tor commercial and general applications 
Cat Hi. Description Type Uie for 10 far 
1147 Sett tatter 525-01 TRS-80 $33.00 
1140 TO hate, hard 525-18 Nertr. Sler. Apple $33.00 
1149 16 tate. kard 525-11 McrepHi $33.80 

VCRBRTIM 577 SCRICS 

10 P€R BOX 

• Certified twice, 77 tracks 

• Single sided, double sided 

• Built-in hub protector ring 

• For critical data applications 

2330 Safttectet $77-01 TRS-89. etc $49.95 

2331 18 keet. kard 577-10 Harm Star. Apr* $54.95 

2332 16 hot*, hard 377-15 tetaeeee*. ate $40.05 



DBK/DiSKCTTC DRIVC 
H€RD CICRNING KIT 

jrstette drive neads ntjqun oenodic maaflananca N .issu'e 
efficient and error tree opeiafron Unlike olher peripheral 
devices the read /write headfs) on disk drives are extremely 
difficult to clean without partially disassembling the unii Buf 
now with Hoboywo'lds d'Sk d'ive head e'eaning kit me use' 
:ar ciean 'hese ha'd to 'each leads ir :usf mnutes' &•* aDe 
'0' oof" Vi a«e 8 dr-vr- s"-g e a-ic floi/i'e s fled Cy 1 ?- 
C3m[iie!e with 'wo Llmniy d >«s 4 u o' CS 8'j i loaning soh 
lion .inn easy pour dispenser Wl I? 0/ A _^ 
Cat NO. 2499 8" disk $30 

Cat No. 2534 5 'A" diskette 



HOBBYWORID €L€CTRONICS INC. 

19511 BUSINCSS OR. DR. D€PT V9 NORTHRIDGC, CRUF 913241 



HRVLXN SARGONII 

• Available m Cassette or Diskette 

Sj' 30- r as s^.r" e.e s ..' c a. ' W"e" se*: rj uo ,f, e wc 
Bteasa in scan up and dews reNandnghi baton flsoosooa 

"love 'he compute' C'SP.ns me eve r »Nin • >s thinking 
shows Hie moves tfi.if i| is < <inienijii.i1nirj and fhen dispinys Ihe 
move if li.is chosen n cranes wilh .1 i.iMilo'm/mt book o' npemnq 
.!..••.,... i,.. . ( ;. 7 .eveK of pi.iv and ,i spacul hint ''KMie HI i' *■ I 
■.:.;.;.'. .1' ' v ,'ayP" *•>■-. ' ■■; "eed •■""•' 'e ;• 

Cat He. Oatcnatiaa WetaM Nee 

2082 TRS-80. 12 IKK Cassette 8 at. $20 95 

2003 Aepte 8, 24K Cassene 4 at. $29 95 

2352 TOSOO, L2 14K Diskette 5 at. $35.95 

2342 Apple I. 24k Diskette 6 az. $35.95 



TRS-80 and RPPL€ 
16K MCMORV RDD-ON 
$55°° 

Everylhinri you «ii«il In u(K|i,irte yriur system 1 Ini ludes 4 panes 

of ill ii sir. ifed insmirlions Compiele will' RAM's ,inr* pre 

P'og-ammeC -umners No spe- 1 H '-iii s •«-(:-j-'»(t l W 4 ci 

Cat Ma DescneMe 

1154 Fat TRS-80 Kerkeanl U«t 

11 56 A Far TO$ 00 Exp. Mertace awtkasad ketare 4/1/79 

11569 Far TRS-80 Exp. kttartace parekased alter 4/1/79 

11S6C Apple 1 

11550 EXI0Y 



TRS^O €DO€ CONNCCTOR 



SnttMiMiimHir 3 * 



40 contacts (2 x 20) 
.01" spacing 

For expansion or main unit. Wl. 4 oz. $4# 
Cat No. 1990 2 for $9 




T6L€5IS 
VRR/80 
TRS-80 
I/O UNIT 

$105 

• For level II machiniY 

• Provides 8 inputs and 8 outputs 

• Plugs directly into your TRS-80 
No* you car 1 UM JOM HIS 80 .1 • 1 fiujil.i- d.v)i xxk tu'o, U 

aia'i: p-.i*e' manage' * r equenc> (Ounrer 'iqhi dimmf darn 
•oom time wsf tc name .1 few' r.o-"es 'uf'y .issembied .tr-d 
lesied Use it witn o- without ihe ex;Mnsion inteil.ic.e 1 lat.i pack 
includes instructions, applications, sample circuits, and several 
programs With power supply vVt '.1 lbs 
Cat No. 1092 



S€ND FOR 
FR€€ FLVCR 
FCRTURING 



Pi/ 1 ,i"e r jd'je of i-ipiessi.e s'-'r 0' 'he ,1 1 p'oduc's .' 
r-'udeo m Hye' ,i"- compute's le-n-m.i's disk drives printers 
,mfl "iiiny more Kletl'omr.s penpheiais lhaf (an add dimension 
to your personal com puling We also slock computerized g.irnes 
.mo toys application tio.iid'. 1 large selection ril 1 iiiiiorehensive 
SOMtWO r-iect'on.i s nooks electronics pads mleqMlrO I ■• 
■■:.■•■ ■' tsOkJaMBQ accessories and much -nuch i-!0'<- 

For all your electronics' or hobbyist's needs, cir- 
cle our Reader Service number or write/phone us lor 
your free illustrated llyer today! 

HOW TO ORD€R 

fckwwi m Order $15.00. Order ay pkeae. mail, ar at tat retaa 
stares. Pay ky ekeck. ktosterek4tree. Visa er COD. *teast m tH tit 
cipiratten data with ckartc card eiders. U.S. $$ ealy. Include 
thane number and majiilne Issat yea art ordering Irom. Add 
$1.25 for C.0.0. and skipplag ckarges treat rates ketaw. 

SMppaie Rates: U.S.A. 
Ground: Add $2.25 far Aril 2 lbs. and 40c tack sddtl ». 
Air Add $3.25 ret erst 2 lej and 70c each addl'l. k. 

Shippwrj Rales: Ferei|n 
Griund: Add $3.00 lor first 2 lbs and 6 Oc each addl'l. lb- 
Air Add $11.2$ lar fcrst 2 Rn. and $5.00 eack addl'l. Ik. 

Prices WaSd through mentk at Issue. Not respaasikle ler type- 
eraahicat errors. Some ittms setjject la trior sale it eiwoltty Irortj. 
120 day guaranteed satislKtien. 
Exccptiee: Partialy ass i wkUd kits, abase er eassse. 



►^23 



1* Reader Service— see page 226 
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TO ORDER CALL TOLL FREE 

1-800 321-2037 

IN OHIO CALL COLLECT (216)566-9130 
NCORPORATED 




T»S JO »nd »»d'0 SMc» t'f '*|ist*f*« 
tr««m»r*j ol Iintfy Cwd 




THE CHESTERFIELD BUILDING • IIOI EAST IZTH STREET, SUITE Z2Z - CLEVELAND, OHIO 441 15 



• NEW* MTC AIDS-HI* *NEW* 

MODEL I . . $69.95 MODEL II . . $99.95 

Introducing the latest addition to MTC's family of data management systems, AIDS-MI NO 
PROGRAMMING, easy to use COMPLETE PACKAGE including demonstration application, 
documentation and MAPS III (see below) 

• Up to 20 USER DEFINED FIELDS of either numeric or character type 

• CHARACTER type fields may be any length (total up to 254 characters) 

• NUMERIC type fields feature automatic formatting, rounding, decimal alignment and 
validation 

• Full feature EDITING when adding or changing records 

FNTER FIELD (can t type m more characters than specified) 
BACKSPACE i delete last character typed) RIGHT JUSTIFY FIELD contents 

DELETE FIELD contents SKIP FIELD (to next or previous t«eld' 

RESTORE FiFlD contents SKIP RECORD ito next or previous record 

• SORTING of records is MACHINE CODE assisted 

200 RECORDS i40 characters) in about b SECONDS 

ANY COMBINATION of fields (including numerics) with each field m ascending or 
descending order 

• SFLECTION of records for Loading. Updating. Deleting. Printing and Saving is 
MACHINE CODE assisted 

Specify up to 4 CRITERIA, each using one of 6 RELATIONAL COMPARISONS 

LOAD or SAVE selected records using MULTIPLE FILES 

Example Select records representing those people who live in the state of Col 

orado. but not in the city of Denver, whose last names begin with "F" 

and whose incomes exceed $9000 00 
Example Select records representing those sales made to XYZ COMPANY that 

exceed S25 00. between the dates 03 15 and 04 10 

MAPS III (MTC AIDS PRINT SUBSYSTEM), included at no charge. 

• COMPATIBLE with AIDS II data files and AIDS subsystems 

• Move up from AIDS II and EXPAND to 20 field capability WITHOUT REENTERING 
DATA 

• AIDS II (Model I or II) owners mav UPGRADE FOR ONLY $25 00 

WARNING 1 This program >s written m BASIC and can b« listed m the normal manner 
Modification of program coa > lS not RECOMMENDED due to its extreme complexity 



NEW 



TM 



the MAGIC WAND 

SPECIAL ! $ 299.95 



NEW 



the most powerful, most flexible, most reliable, most useable word processing software 

available for a CP/M* based TRS-80* model II. 

MAQIC WAND™ can do more work In less time with high quality than any other product you 

can buy. 

The command structure is simple, logical and complete. The programs are crashproof and 

completely reliable. 

The system is supported by what users say is the best user's manual ever produced for 

microcomputer software. 

FEATURES 

■ Full screen text editing • Up to 128 variables 

• Full text formatting commands • Conditional commands 

• Merging with external data files • True proportional spacing 

QUOTES FROM THE June, 1960 Microcomputing article "Super Word Processors" by Rod 

Hallen 

"Of all the word processors I have used (and that includes a dozen or more), the Magic Wand 

is the most versatile. The Wand has almost all of the features of other processors, plus many 

new ones of its own. It measures up to even the word-processing software running on the 

largest mainframe computers." 

. . ."Magic Wand Is an outstanding example of the new levels of software that are being 

written for the small businessman, although I can't Imagine a business of any size that 

couldn't use software of this quality." 

MAQIC WAND • will also operate on Oasis baaed systems 

■ will operate on 16k but we recommend 32k for adequate operating memory 

■ Is available on 5% and 8 diskettes 

MAOIC WAND is a copyrighted program by Small Business Applications Inc.. TRS-60 is a 
registered trademark of Tandy Corp.. CP/M Is a registered trademark of Digital Research Corp. 



AIDS 

CALCULATION SUBSYSTEM (CALCS) 

MTC's most popular AIDS subsystem. Use for 
report generation involving basic manipulation 
of numeric data. Prints user -specified fields in 
titled, columnar report format, automatically 
gener at ing column head in gs, paging and (op 
fionaHy) indentation. Features ful IAIDS-III selec- 
tion capabilities and can create a single report 
from multiple files. Provides the additional 
capabilities of user specified balance forward 
computations, columnar subtotals, columnar 
totals and user-defined computations (allows 
multiplication, division, addition, and subtrac- 
tion of field values and constants). Features may 
be used in combination. For example, the 
calculation of a user -defined quantity/cost col- 
umn may simultaneously be listed by itself, used 
as part of a balance forward computation and as 
part of either (or both) a columnar subtotal or 
columnar total. Use for accounting, inventory, 
financial and other numeric-based information 
systems. 

MTC CALCS $ 24.95 

For Model II $ 39.95 



Apparat, Inc. introduces 

NEWDOS/80 

Apparat s long-awaited successor to NEWDOS+ 
is here! This is not an enhanced version of 
NEWDOS. but a completely new product 
Simplified DOS commands can be instantly ex 
ecuted from BASIC, even within a program 
without disturbing the resident code. System op- 
tions, such as password protection, number and 
type of disk drives. BREAK key enable/disable 
and lowercase modification recognition, can be 
quickly and easily changed. Five new random 
access file types allow record lengths of up to 
4096 bytes, and no FIELDing! A powerful CHAIN 
facility allows keyboard INPUT s to be read from a 
dish file An improved RENUMBER facility per 
mrts groups of statements to be relocated within 
program code. Diskettes may even be 
designated as RUN-ONLY! Features a 
NEWDOS* utilities (SUPERZAP 3.0. etc .) and 
much more! One MTC technical staff member 
said having NEWDOS/80 is "better than sex 
(you'll have to judge for yourself!). Includes 
180 page instruction manual and MTC QUE 
card. 

NEWDOS/80 S 149.95 

CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING 



Transfer PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 



$49 9S 



by MTC 



Requires MODEL II and MODEL I with disk 
RS 232 Simple to use. not a kit - nothing else to 
buy. Complete with custom cable. 5 1 /." & 8" flop- 
pies, instructions. May be used over phone lines 

Custom Cable only $19.95 

•fait for use ititn f)«]>o Shack' fjrulw pmgiamACI 0131 



• PRODUCT PREVIEW • 

General Business System for Model II 

This product will be a full- feature, professional 
trade business system, with fully integrated 
General Ledger. Accounts Receivable and Ac 
counts Payable A Payroll subsystem will be ad 
ded later 



THE TOOL BOX 

DISTRIBUTORS OF TOP QUALITY DISKS, DOS & DATA MANAGEMENT SYSTEMS 



PROGRAMMING CAWC Any3 
TOOLS OMVH $49.95 



For Model II $74.95 



lTDAM $19.95 

For Model II $29.95 

Includes MTC QUE Card! 

■ving trouble with RANDOM FILES? With MTC's 
Table-Driven Access Method (TDAM) you'N never 
If ret over FIELDmg again. No knowledge of 
■random access files is required. Insert the TDAM 
■"interpreter" into any BASIC program and type in 
la few DATA statements describing the information 
■in your files. TDAM does the rest! Reads and 
Iwrrtes fields and records of any type (even com- 
■presses a DATE field into 3 bytes!). Features 
lautomatic file buffer allocation/deallocation, 
■memory buffering, sub-record btocking/de- 
I blocking, and handles up to 255 fields per record. 
I Super last and super simple! Complete with 
I TDAM interpreter, instructions and demo pro- 
I gram Requires programming experience. 



SIFTER $19.95 

For Model II $29.95 

Twelve in-memory high-speed sorts for use in any 
BASIC program: stable, non-stable, with/without 
tags, for numeric or string data. Random File 
Sort included. Some sorts written in machine 
code. Includes sort subroutines, demo programs 
and instructions. Relocate as needed with 
REBUILD. Requires programming experience. 



DIVERGE $19.95 

IFor Model II $29.95 

Compares two BASIC program files, showing the 
Identifies & lists lines 



differences between them 
which have been inserted 
Use for version control. 



deleted, ft replaced. 



SHRINK $19.95 

For Model II $29.95 

Makes Every Byte Count! Make programs 
smaller and faster! Combines lines ft removes un- 
necessary code including remarks, without alter- 
ing program operation. Typically reduce* pro- 
gram size 25% to 40%. 

SUPERSEDE $19.95 

For Model II $29.95 

A "must have" for the professional programmer 
or the serious amateur. Probably one of the 
greatest time-savers available. Write programs in 
shorthand - change variable names - generate 
program documentation - use with REBUILD and 
MINGLE to build new programs from old ones. 



Single sided. Single density. Soft sectored 

DISKETTES 



Verbatim 5 4 inch 

$24 



95 

Box of 10 



Quantity 10 Boxes $23.50 

Hard sectored (10 hole). Box ol 10 $26.95 

8 inch FLOPPIES 

Single-density. Box ol 10 $29.95 

Double-density. Box of 10 $39.95 

PLASTIC LIBRARY CASES 
5'« inch or 8-inch diskette case $300 

FACTORY FRESH. ABSOLUTELY FIRST QUALITY 
Minimum order 1 box NO order limit! 



REBUILD $19.95 

For Model II $29.95 

Reorganize programs for adding program code, 
faster execution, readability. Much more than sim- 
ple renumbering. Rearrange groups of statements 
within a program - automatically updates 
references to line numbers. Use with 
SUPERSEDE and MINGLE for maximum effect. 



Let Your TRS-80* Teach You 

ASSEMBLY LANGUAGE 
DISK I/O TECHNIQUES 

REMSOFT does it again! REMDISK 1 is a concise, 
capsuiated supplement to RE MASSE Ml Package 
consists of two 45-minute lessons on audio casset- 
tes, and display programs providing illustration 
and reinforcement. Provides specific track and 
sector I/O techniques, and sequential and random 
file access methods and routines. 

REMDISK-1 $29.95 



MINGLE-II $19.95 

For Model II $29.95 

Merge up to 14 files (Program or Data) into a 
single file Data files may be merged in ascending 
or descending sequence with the ordering based 
on a user-specified comparison field. A very han- 
dy utility lor consolidating data files. 



Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS + 



$69 



95 



by Apparat 



40 TRACK VERSION $ 79.95 

includes REF. RENUM. SUPERZAP, EDITOR/ 
ASSEM , DISASSEM., DIRCHECK. and more! This 
is the original NEWDOS with aN of Apparat's utility 
programs. Includes exclusive MTC QUE (Quick User 
Education) card. 

MTC QUE Card only $1.50 



Let your TRS-80" Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFTs unique package. "INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING in- 
cludes ten 45-minute lessons on audio cassettes, a 
display program for each lesson providing illustra- 
tion & reinforcement, and a text book on TRS-80" 
Assembly Language Programming Includes use- 
ful routines to access keyboard, video, printer and 
ROM. Requires 16K Level II. Model I 

REMASSEM-1 $69.95 



The perfect supplement for your 
NEWDOS + , from IJG. Inc. 

"TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 

132 pages written in PLAIN ENGLISH packed with 
HOW TO information with details, examples and in- 
depth explanations. Recover lost files and direc- 
tories, remove file protection, make BASIC pro- 
grams unlistable. How to use SUPERZAP. recover 
from DOS errors and MORE! 

TRS-80 DISK $19.95 



All products 

guaranteed for 

replacement only. 

Prices, Specifications & 

Offerings subject to 
change without notice. 



MOST ORDERS 

SHIPPED 

WITHIN ONE 

BUSINESS DAY 



QUANTITY 

DISCOUNT 

INQUIRIES 

INVITED 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 



Add $2 50 for 
shipping & 
handling 
$2.00 EXTRA 
for COD. 
Ohio residents 
add 5'/2% sales tax. 

















TO ORDER CALL TOLL FREE 

1-800-321 2037 


m 
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►^450 






IN OHIO CALL COLLECT (216) 566-9130 
1 NCORPOR ATED mm "" T^ZSS 


VISA 
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When It Comes To 
TRS-80 Add-on Memory... 



LOBO Has 
It All. 



LOBO DRIVES manufactures disk drive sub- 
systems designed to provide TRS-80* users 
with a wide selection of low-cost, high-speed, 
efficient, mass-storge capabilities Every 
LOBO DRIVES Memory System is thoroughly 
tested and burned-in to assure reliability and 
carries LOBO's unique one year. 100% 
parts/labor warranty 

Expansion and enhanced 
capabilities are key words in 
achieving full utilization of your 
computer system LOBO 
DRIVES complete line of 
TRS-80 compatible disk drive 
subsystems is the ideal, cost 
effective way to provide the 
expansion capabilities you 
need to meet your system 
growth requirements. 

• TRS-80 is a trademark oi Radio ShacM 
A Tandy Company 



MODEL 800/850 DUAL FLOPPY 
DISK MEMORY SYSTEM 

Complete with stylized cabinet, power 
supply, controller, interface, and cables, the 
Model 800/850 Dual Floppy Disk Memory 
System is the ideal way for the serious user 
to expand his disk-based TRS-80. 

• Up to 3 2 MBytes Capacity 

• Single-side, Single or Double Density 

• Double-Side, Single or Double Density 

• Complete Software Compatibility 

• High Speed Access Time 



TRS-80 MODEL II 

LOBO DRIVES makes 
expanding your TRS-80 
Model II very, very easy 
Now you can add more 
floppy disk memory at less 
cost And, LOBO can provide 
you with up to 40 MBytes of 
fixed disk Winchester technology storage 
capacity that is completely software 
compatible to your Model II 

• Model 800-850 8-inch dual Floppy 
Systems 

• Model 1 850 Dual Floppy/Fixed Disk 
Memory System 

MODEL 1850 DUAL 

FIXED/FLOPPY DISK MEMORY 

SYSTEM 

LOBO DRIVES has combined a 5 or 10 
MByte Winchester technology fixed disk and 
1 6 MByte double-sided, double-density 
floppy disk drive In one cabinet The unique 
controller can accommodate two dual units 
Now you can have the speed and reliability of 
fixed disk, with built-in floppy back-up 

• 5 or 10 MByte Fixed Disk Capacity 

• Up to 1 6 MByte Floppy Disk Capacity 

• Winchester Reliability 

• Software Compatible 




MODEL 400 5% -INCH FLOPPY 
DISK MEMORY SYSTEM 

A low-cost, high performance, software- 
compatible Floppy Disk for TRS-80 Model I 
users 

• Up to 220 KBytes Capacity 

• Single/Double Density 

• Soft Sector Format 

• 298 Msec Access Time 



MODEL LX80 EXPANSION 
INTERFACE 

LOBO DRIVE'S new Model LX80 expansion 
interface enhances system performance by 
expanding disk storage capacities beyond 40 
MBytes, adding a second serial port and 
facilities for an additional 32 K RAM The 
LX80 permits you to achieve the maximum 
expansion capabilities of your TRS-80 

• Connects Directly to Keyboard 

• Two Serial Ports (optional) 

• One Parallel Expansion Port (standard) 

• One Parallel "Centronics" 
Printer Port (Standard) 
Supports Double Density 
5'/« and 8 inch Floppies 
Separate Port for 8-mch 
Floppies 

< Switch for Overriding 
Keyboard ROM 

> Separate Port for Fixed 
Disk Drives 



MODEL 950 DUAL 

FLOPPY/FIXED DISK 

MEMORY SYSTEM 

LOBO combines the out- 
standing capabilities of the 
latest technological break- 
through in disk drives, the 
Shugart Technology 5'/4-inch 
Micro Winchester fixed disk 
drive with the proven 
reliability of the Model 
400/450 Floppy Disk in one 
easy-to-use cabinet 

• The Storage Capacity of 16 double- 
sided, double-density Mini-Floppies 

• Built-m Floppy Disk Back-up 

• 1 70 Msec Average Access Time 

• Sealed Environment/Winchester 
Reliability 

A/Off L<mited Availability m trie Fall '980 



See your nearest dealer, call, or write for the complete LOBO DRIVES story 
find out |ust how competitively pncea a quality drive can be 



|§6<£ 

owes 



i 



935 Camino Del Sur 
Goleta. California 93017 
(805) 685-4546 
Telex: 658 482 



INTEPNATIONAL 



STARTER KIT 



EXATRON STRINGY FLOPPY FOR THE TRS-80 

Recommended initial purchase: 

Exatron Stringy Floppy 

3 Wafers each: 5*, 10*. 20. 50* 

Bus Extender, 2for-1 

ESF Machine Language Monitor 

Wafer Organizer 



$249.50 
40.00 


SPECIAL PRICE FOR THIS STARTER KIT 
Sales Tax (California only) 
Shipping and Handling 

TOTAL 


$299.50 


15.00 
9.95 
5.00 

$319.45 


5.50 



For more information see the current Exatron Stringy Floppy Owners Association Newsletter in Microcomputing. 

Stringy Floppy is ■ trademark of Exatron Corporation. 

HOT LINE (For caiu outside CA) 800-538-8559 



If you hava any questions about the product, about Exatron. or 
ESFOA. please call the Hot Line. Address letters to ESFOA, 3559 
Ryder St.. Santa Clara. CA 95061. 
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excellence in electronics 



exatron 

3555 Ryder Street • Santa Clara. California 96051 
(408) 737-7111 



